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Abstract of JP2001 110074 

PROBLEM TO BE SOLVED: To 
provide an error signal detector which 
is used for an optical recorder- 
reproducer to detect tracking and/or 
tilting error signals with high accuracy 
by making the best use of the phase 
characteristics by the light areas which 
are reflected/diffracted on a recording 
medium. SOLUTION: This detector 
has an information signal detecting 
light detector that receives the light 
which are reflected/diffracted on a 
recording medium and a circuit part 
which calculates the detection signal 
of the light detector and detects an 
error signal. The light detector 
includes eight light receiving areas of 
a (2x 4) matrix array where the row 
and column directions are set almost 
in parallel to the directions 
corresponding to the radial and 
tangential directions respectively so 
that the light which are 
reflected/diffracted on the recording 
medium and received undergo the 
photoelectric conversion 
independently of each other. The 
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- circuit part^ompares the phases of 
detection signals of the inside and/or 
outside light receiving areas which are 
positioned in the same row and then 
obtains the tilting and/or tracking error 
signals from the phase comparison 
signals. 
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0038] As shown in Figure 5, a preferred embodiment of an error signal detection 
ipparatus for anoptical recording/reproducing apparatus according to the present 
nvention includes a photodetector 30 for receiving light reflected and diffracted from 
i recording medium, such as the disk 10 of Figures 4 A and 4B, and a circuit unit 50 
or processing the signals converted by the photodetector 30 to detect an error signal. 
The photodetector 30 receives light reflected by the recording medium, and the 
•eceived signals are utilized in detecting a tilt error signal, which is caused by tilting 
)f an objective lens 7 (see Figure 1) with respect to the recording medium, a tracking 
tfror signal, a reproduction signal from the recording medium, or the like. That is, the 
photodetector 30 is for use in detecting an information signal in an optical pickup. 

0039] Assuming that the direction of an information stream recorded on the 
•ecording medium is the tangential direction, and the direction perpendicular to the 
nformation stream is the radial direction, the photodetector 30 is divided into two in 
i direction corresponding to the tangential direction of the recording medium 
'hereinafter, referred to as just tangential direction), and into four in a direction 
corresponding to the radial direction of the recording medium (hereinafter, referred to 
is just radial direction), which provides an 8-section structure. In other words, the 
photodetector 30 includes four inner light receiving portions A2, B2, C2 and D2, 
•vhich are arranged counterclockwise in order, and four outer light receiving portions 
\1, Bl, CI and Dl, which are arranged counterclockwise in order. Here, the eight 
ight receiving portions are arranged in a 2x 4 matrix, wherein the row is parallel to a 
iirection corresponding to the radial direction, and the column is parallel to a 
direction corresponding to the tangential direction, and separately perform 
photoelectric conversion on incident light. The inner light receiving portions A2, B2, 
22 and D2 are long in the tangential direction and narrow in the radial direction. 

X)040] The total width of the inner light receiving portions A2, B2, C2 and D2 in the 
radial direction is appropriately determined within the range of 10 to 80% of the 
diameter of the 0th order diffracted beam in consideration of the track pitch and 
length of the recording medium, the numerical aperture (NA) of the objective lens 7 
[see Figure 1), and the wavelength of light emitted from a light source. 

[0041] For example, if a recording medium whose pit or mark width is determined 
such that 0th order and +/- 1st order diffracted beams, which are reflected and 
diffracted in the radial direction by the recording medium overlap only between each 
of the +/- 1st order diffracted beams and the 0th order diffracted beam, not between 
4- 1st order diffracted beam and -1st order diffracted beam, is adopted, it is preferable 
that the photodetector is designed such that the inner light receiving portions A2, B2, 
Q2 and D2 receive only a portion of the overlapping portions between each of the +/- 
1st order diffracted beams and the 0th order diffracted beam, or do not receive the 
overlapping portions at all. 

[0042] Preferably, the total width of the inner light receiving portions A2, B2, C2 and 
D2 in the radial direction is large enough so as not to receive the overlapping portions 
between each of the +/- 1st order diffracted beams and the 0th order diffracted beam. 

[0043] Signals a2, b2, c2 and d2 received by the inner light receiving portions A2, 
B2, C2 and D2 exclusively include the characteristics of the 0th order diffracted 
beam, while signals al, bl, cl and dl received by the outer light receiving portions 
Al, Bl, CI and Dl include the characteristics of the overlapping portions between 
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iach of the +/- \st order diffracted beams and the Oth order diffracted beam. 

0044] For example, assuming that a light spot is focused on the center of a track of 
he recording medium, the detection signals al, bl, cl and of the outer light receiving 
bortions Al, Bl, Cl and Dl, and the detection signals a2, b2, c2 and d2 of the inner 
ight receiving portions A2, B2, C2 and D2 show the following phase relationship 
according to radial tilt error. As for the detection signals al, bl, cl and dl received 
yy the outer light receiving portions Al, Bl, Cl and Dl, if the radial tilt error is 
positive, the phase of the detection signal al is retarded to that of the detection signal 
bl, and the phase of the detection signal cl is retarded to that of the detection signal 
dl. On contrary, if the radial tilt error is negative, the reverse effect results. 

[0045] As for the detection signals a2, b2, c2 and d2 received by the inner light 
receiving portions A2, B2, C2 and D2, if the radial tilt error is positive, the phase of 
the detection signal a2 is retarded to that of the detection signal b2, and the phase of 
the detection signal c2 is retarded to that of the detection signal d2. On contrary, if the 
radial tilt error is negative, the reverse effect results. 

[0046] The phase relationship between the detection signals al, bl, cl and dl of the 
outer light receiving portions Al, Bl, Cl and Dl, and the detection signals a2, b2, c2 
and d2 of the inner light receiving portions A2, B2, C2 and D2 according to tracking 
error shows a similar tendency to the above. 

[0047] The photodetector 30 having the above divided structure according to the 
present invention, which is able to detect a tilt error signal and/or a tracking error 
signal based on the phase characteristics of light in each light receiving portion of the 
photodetector, also has the circuit unit 50. 

[0048] If a recording medium with a predetermined pit or mark width by which the 
three beams, Oth order diffracted beam and +/- 1st order diffracted beams from the 
recording medium, overlap each other in a portion is adopted, the total width of the 
inner light receiving portions A2, B2, C2 and D2 in the radial direction is determined 
to be large enough to receive the overlapping portion of the three beams. In this case, 
the phase relationship between the detection signals a2, b2, c2 and d2 shows a similar 
tendency as described above. 

[0049] Although the following embodiments are described with reference to a 
recording medium having a pit or mark width which does not allow the +/- 1st order 
diffracted beams to overlap each other after reflection, as in the present embodiment, 
it will be appreciated that the error detection apparatus according to the present 
invention is applicable to a recording medium having a pit or mark width which 
allows the three beams to overlap each other in a portion. 

[0050] According to a preferred embodiment of the present invention, the circuit unit 
50 compares the phases of the detection signals a2 and b2 of the inner light receiving 
portions A2 and B2, and the phases of the detection signals c2 and d2 of the inner 
light receiving portions C2 and D2, which are arranged in the same row, and outputs 
a tilt error signal using the obtained phase comparison signals. 

[0051] In particular, as shown in Figure 5, the circuit unit 50 includes first and second 
phase comparators 5 1 and 53, each for comparing the phases of the detection signals 
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i2 and b^ of th^ inner light receiving portions A2 and B2, and the phases of the 
* ietectio'n signals c2 and d2 of the inner light receiving portions C2 and D2, and 
)utputting phase comparison signals, and an adder 59 for summing the phase 
:omparison signals output from the first and second phase comparators 5 1 and 53. 

0052] The first phase comparator 5 1 receives the detection signals a2 and b2 of the 
wo inner light receiving portions A2 and B2 positioned in the first row of the 
Dhotodetector 30 and compares the phases of the received detection signals a2 and b2. 
ITie second phase comparator 53 receives the detection signals c2 and d2 of the two 
nner light receiving portions C2 and D2 positioned in the second row of the 
Dhotodetector 30 and compares the phases of the received detection signals c2 and d2. 

"0053] The error signal output from the adder 59 is the sum of the phase comparison 
signals obtained by comparing the detection signals of the two inner light receiving 
Dortions arranged in the same row, i.e., the phase comparison signal from the 
detection signals a2 and b2 of the inner light receiving portions A2 and B2, and the 
phase comparison signal from the detection signals c2 and d2 of the inner light 
receiving portions C2 and D2. 

[0054] Figure 6 illustrates the output signal of the adder 59 when a tracking servo of 
an optical recording/reproducing system is not operated. In this case, if a tilt error of a 
recording medium with respect to an objective lens does not occur, a signal including 
3nly a tracking error component is output from the adder 59, as shown in (A) of 
Figure 6. 

[0055] Meanwhile, if a tilt error of the recording medium with respect to the 
objective lens exists, a signal including a tilt error component as well as a tracking 
error component is output from the adder 59, as shown in (B) of Figure 6. The high 
frequency component in (B) is a tracking error signal, and the low frequency 
component in (B) is a tilt error signal. 

[0056] When the tracking error and/or the tilt error occur as previously mentioned, 
the tracking error signal component and/or the tilt error signal component are 
included in the signal output from the adder 59. Thus, the output signal of the adder 
59 is just the tilt error signal when the tracking servo is operated. Also, if the tilting of 
an optical disk is controlled, or if the tilting of the optical disk is not a problem to an 
optical recording/reproducing system, the output signal of the adder 59 is just the 
tracking error signal. 

[0057] Figure 7 illustrates the output signal of the adder 59 when a light spot traces 
along On-track positions of the recording medium by operation of the tracking servo. 
Referring to Figure 7, if a tilt error of the recording medium with respect to the 
objective lens does not occur, because the tracking servo is under operation, a signal 
including almost no tilt error nor tracking error components is output from the adder 
59, as shown in (A) of Figure 7. 

[0058] Meanwhile, if a tilt error of the recording medium with respect to the 
objective lens exists, due to the operation of the tracking servo, a signal including a 
tilt error component and almost no tracking error component is output from the adder 
59, as shown in (B) of Figure 7. 
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0059] For general optical recording/reproducing systems, the tracking servo 
continuously operates in a record/reproduction mode. 

0060] As described with reference to Figures 6 and 7, when the error signal 
detection apparatus shown in Figure 5 is adopted in an optical recording/reproducing 
;ystem, the tilt error signal is output from the adder 59 of the circuit unit 50, and can 
)e used in controlling the relative tilt between the objective lens and the recording 
nedium. It will be apparent that the error signal detection apparatus of Figure 5 can 
>e used for detecting a tracking error signal as needed. 

0061] To detect a tilt error signal using the error signal detection apparatus, as show 
n Figure 5, without operation of the tracking servo, a detector 70 for detecting an 
envelope or a variation of signal center value of the signal output from the circuit unit 
50 can be further included at the output end of the adder 59, as shown in Figure 8. 

'0062] For example, when an envelope detector is adopted as the detector 70, the 
envelope detector detects the envelope of the signal output from the adder 59, which 
>ooks like the signal of (B) of Figure 7, i.e., a relatively low-frequency tilt error 
signal. Thus, the detector 70 outputs the signals as shown in (A) and (B) of Figure 7, 
iepending on whether a tilt error is present or not. 

[0063] When a signal center value detector is adopted as the detector 70, the signal 
center value detector detects and outputs the center value of the tracking error signal 
component. The center value variation of the tracking error signal component 
corresponds to the tilt error signal component, and is approximately the same as the 
envelope signal. 

[0064] Referring to Figure 9, the circuit unit 150 may comprise only one phase 
comparator 159 for comparing the phase of the sum (a2+c2) of the detection signals 
a2 and c2 of the diagonally opposite inner light receiving portions A2 and C2, and the 
phase of the sum (b2+c2) of the detection signals b2 and d2 of the diagonally 
opposite inner light receiving portions B2 and D2. 

[0065] As previously mentioned, the phases of the detection signals a2 and c2 either 
lead or lag the phases of the detection signals b2 and d2, respectively. In other words, 
the phase characteristics of the detection signal a2 are more similar to the detection 
signal c2 than to the detection signal b2. 

[0066] Thus, similar to the circuit unit 50 shown in Figure 5, an error signal can be 
detected by summing the detection signals of the diagonally opposite inner light 
receiving portions, which have similar phase characteristics, and comparing the 
obtained results. 

[0067] In the present embodiment, it is preferable that the circuit unit 150 further 
comprises a gain controller 155 for amplifying one of the sums, (a2+c2) or (b2+d2), 
with a predetermined gain factor k, and outputting the result to the phase comparator 
159, which enables correction of offset of the error signals. Here, the gain factor k is 
a non-zero constant. 

[0068] Similar to a general differential push-pull detection (DPD), the error signal 
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letection &ppar^tus described with reference to Figure 9 sums the detection signals of 
he diagonally opposite light receiving portions, and compares the phases of the two 
esults. However, only the detection signal corresponding to the Oth order diffracted 
>eam of the light received by the photodetector 30 is used, and thus a tilt error signal 
ind/or tracking error signal can be detected with high precision and accuracy. 

0069] As shown in Figure 10, the circuit unit 150 may further comprise a delay 151 
>etween the output ends of the diagonally opposite inner light receiving portions A2 
ind C2, and the gain controller 155. 

0070] In this case, the sum of the detection signals a2 and c2 of the inner light 
eceiving portions A2 and C2 is delayed by the delay 151 and input to the gain 
controller 155. The signal input to the gain controller 155 is amplified and the phase 
)f the signal is compared with that of the sum of the detection signals b2 and c2 of 
he other diagonally opposite inner light receiving portions B2 and D2. 

0071] As shown in Figure 10, by delaying the sum of the detection signals of one of 
he pairs of the diagonally opposite inner light receiving portions, degradation of 
)hases caused by distortion of the signals, which possibly occurs in comparison of the 
iignals due to summing the detection signals of the diagonally opposite inner light 
•eceiving portions, can be prevented. 

0072] In particular, the offset of error signals which can occur when an objective 
ens (not shown) is shifted, is corrected by phase comparison offset between the sums 
)f the diagonally opposite detection signals, which is caused due to deviation in pit 
iepth on a recording medium, and thus an error signal can be detected more 
iccurately. 

0073] As for the circuit unit 150 of Figure 10 according to the present invention, 
ilthough the detection signals of the diagonally opposite light receiving portions are 
summed, an error signal is detected through delay and amplification processes, as 
Dreviously mentioned. As a result, although the pit depth on recording media vary, 
degradation of phase due to distortion of signal according to the pit depth variations is 
mproved. Thus, an error signal can be detected with reduced offset even when the 
objective lens is shifted. 

[0074] As shown in Figure 1 1, the circuit unit 150 may comprise delays 151a and 
151b for separately delaying detection signals c2 and d2 of the inner light receiving 
Dortions C2 and D2 in the same row. For this case, the problem caused by the pit 
iepth variation of the recording medium can be improved in detecting an error signal. 

[0075] As previously mentioned with reference to Figure 5, the error signal detection 
apparatuses shown in Figures 9 and 1 1 according to the present invention output a tilt 
srror signal during operation of a tracking servo. If a tilt error is not present, the error 
signal detection apparatuses can be used to detect a tracking error signal. As 
previously mentioned with reference to Figure 8, when the envelope or signal center 
value detector 70 is further included, a tilt error signal can be output irrespective of 
the operation of the tracking servo. 

[0076] In the error signal detection apparatuses according to the present invention, 
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vhich were described with reference to Figures 5, and 8 through 1 1, an error signal is 
ietected using the detection signals received by the inner light receiving portions A2, 
32, C2 and D2, which receive the Oth order diffracted beam, and thus a tilt error 
signal can be detected with increased accuracy. This is because the Oth order 
diffracted beam is more sensitive to the tilting of the recording medium with respect 
:o the objective lens than the other +/- 1st diffracted beams reflected and diffracted by 
he recording medium. 

X)077] In the error signal detection apparatuses according to the present invention, 
which were described with reference to Figures 5 and 9, the phase comparison signals 
with respect to the detection signals of the inner light receiving portions arranged in 
lie radial direction are obtained and summed to detect an error signal. As a result, 
sven if the objective lens is shifted, or the distance between an objective lens and a 
disk is beyond On-focus positions, the tilt error signal varies very little and thus the 
tilt error can be accurately detected. 

[0078] Figure 12 is a schematic view of another example of the error signal detection 
apparatus for an optical recording/reproducing system according to the present 
invention. The error signal detection apparatus of Figure 12 is approximately the 
same as the error signal detection apparatus of Figure 5, except that the detection 
signals al, bl, cl and dl of the outer light receiving portions Al, Bl, CI and Dl are 
provided to the circuit unit 250. 

[0079] In particular, the first phase comparator 51 receives the detection signals al 
and bl of the outer light receiving portions Al and Bl arranged in the first row and 
compares the phases of the detection signals al and bl. The second phase comparator 
53 receives the detection signals cl and dl of the outer light receiving portion Cl and 
Dl arranged in the second row, and compares the phases of the detection signals cl 
and d l . 

[0080] As mentioned with reference to Figure 5, the circuit unit 250 also outputs a tilt 
error signal with operation of the tracking servo. When the circuit unit 250 further 
comprises the envelope or signal center value detector 70, which was described with 
reference to Figure 8, a tilt error signal can be detected irrespective of the operation 
of the tracking servo. If there is not tilt error, the output signal of the circuit unit 250 
can be used in detecting a tracking error signal. 

[0081] Figures 13 through 15 illustrate other embodiments of the error signal 
detection apparatus according to the present invention, which utilize the detection 
signals received by the outer light receiving portions. The structure of the error signal 
detection apparatuses shown in Figures 13 through 15 is approximately the same as 
that of the error signal detection apparatus shown in Figures 9 through 1 1, except that 
the detection signals al, bl, cl and dl of the outer light receiving portions Al, Bl, 
Cl and Dl are input to the circuit unit 350. 

[0082] The error signal detection apparatuses shown in Figures 13 through 15 can 
detect a tilt error signal when the tracking servo is operated. When the circuit unit 350 
further includes the envelope or signal center value detector 70, as shown in Figure 8, 
a tilt error signal can be detected by the circuit unit 350, irrespective of the operation 
of the tracking servo. 
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'0083] The erro^signa} detection apparatuses for an optical recording/reproducing 
system according to the present invention, which were described with reference to 
Figure 5 and Figures 9 through 15, output error signals including a tracking error 
ind/or tilt error component, according to whether the tracking servo is operated or 
lot, and whether or not there is a relative tilt error between the objective lens and the 
ecording medium. 

'0084] If a pair of circuit units each for tilt error detection and tracking error 
detection are constructed using at least one of the circuit units described previously, a 
:ilt error signal and a tracking error signal can be simultaneously detected. 

[0085] When the envelope or signal center value detector 70 of Figure 8 is provided 
:o the output end of the circuit units shown in Figure 5 and Figures 9 through 1 5, 
unnecessary signal components can be eliminated, and thus a tilt error signal can be 
detected more accurately. 

[0086] Other embodiments of the error signal detection apparatus according to the 
present invention are shown in Figures 16 and 17. Each of the error signal detection 
apparatuses of Figures 16 and 17 includes a circuit unit 450, which detects an error 
signal using all the detection signals al, bl, cl, dl, a2, b2, c2 and d2 of both the outer 
and inner light receiving portions Al, Bl, Cl, Dl A2, B2, C2 and D2, wherein an 
error signal is detected from the four phase comparison signals obtained by separately 
comparing the phases of the signals received by the outer and inner light receiving 
portions, which are arranged in the same row. 

[0087] Referring to Figure 16, the circuit unit 450 detects a tracking error signal with 
a structure including a first circuit portion 250 for outputting an error signal SI using 
the detection signals al, bl, cl and dl of the outer light receiving portions Al, Bl, 
Cl and Dl; a second circuit portion 50 for outputting an error signal S2 using the 
detection signals a2, b2, c2 and d2 of the inner light receiving portions A2, B2, C2 
and D2; and an adder 455 for summing the error signals SI and S2. The circuit unit 
450 may comprise a differential unit (not shown) instead of the adder 455, which 
enables detection of a tilt error signal. 

[0088] As shown in Figure 17, the circuit unit 450 may further comprise a differential 
unit 453 for subtracting the error signals SI and S2. For this case, a tilt error signal as 
well as a tracking error signal can be detected. 

[0089] The error signal SI is the same as the output signal of the error signal 
detection apparatus of Figure 12. Similar to the circuit unit of Figure 12, the first 
circuit portion 250 has a structure in which the phases of the detection signals 
received by the outer light receiving portions arranged in the radial direction are 
compared to obtain phase comparison signals, and me phase comparison signals are 
summed. The error signal S2 is the same as the output signal of the error signal 
detection apparatus of Figure 5. Similar to the circuit unit of Figure 5, the second 
circuit portion 50 has a structure in which the phases of the detection signals received 
by the inner light receiving portions arranged in the radial direction are compared to 
obtain phase comparison signals, and the phase comparison signals are summed. As 
previously mentioned, the first and second circuit portions 250 and 50 have the same 
structures as the circuit units of Figures 12 and 5, respectively. For this reason, the 
same reference numerals used in Figures 12 and 5 are used to refer to the first and 
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second circuit portions 50 and 250 of Figure 16, and a detailed description thereof is 
lot provided. 

[0090] The error signal SI obtained using the detection signals al, bl, cl and dl of 
the outer light receiving portions Al, B 1, Cl and Dl, and the error signal S2 obtained 
using the detection signals a2, b2, c2 and d2 of the inner light receiving portions A2, 
B2, C2 and D2 have almost opposite phase. Thus, the phases of the envelopes, i.e., 
the phases of the tilt error signal components, have a phase difference of 180 DEG . It 
is appreciated that the tracking error signal components of the error signals S 1 and S2 
have the same phase. 

[0091] Thus, when the error signals SI and S2 are summed by the adder 455, the tilt 
error signal components of the error signals SI and S2, which have opposite phase, 
are eliminated, and only the sum of the tracking error signal components is output. 
When the error signals SI and S2 are input to the differential unit 453, as shown in 
Figure 17, the tracking error signal components are eliminated through subtraction, 
and the amplitudes of the tilt error signal components included in the error signals SI 
and S2 with opposite phase are simply summed. 

[0092] As a result, the tracking error signal having a large amplitude is output from 
the adder 455, and the tilt error signal having a large amplitude is output from the 
differential unit 453. Thus, a tracking error signal and/or a tilt error signal can be 
detected with increased accuracy using the error signal detection apparatus shown in 
Figure 17. 

[0093] In the present embodiment shown in Figure 17, the error signal detection 
apparatus may further include a gain controller 45 1 for controlling the gain of one of 
the error signals SI and S2, so that a difference in the amplitudes of the error signals 
SI and S2 according to a division ratio of the outer and inner light receiving portions 
of the photodetector 30 can be corrected. 

[0094] For example, the gain controller 45 1 may be connected to the output end of 
the adder 59 that outputs the error signal S2, and may amplify the error signal S2 by a 
predetermined gain factor kl. For this case, the amplitude of the error signal S2 can 
be controlled by the gain controller 45 1 to be equal to that of the error signal S 1 , 
which does not pass the gain controller 45 1 . As a result, a tracking error signal from 
which the tilt error signal component is completely removed is output from the adder 
455, and a tilt error signal from which the tracking error signal component is 
completely removed is output from the differential unit 453. The incorporation of the 
gain controller 45 1 into the error signal detection apparatus according to the present 
invention increases the accuracy in detecting a tracking error signal and/or tilt error 
signal. 

[0095] Instead of the four phase comparators, just two phase comparators 457 and 
459 each for comparing the phases of the detection signals of the four light receiving 
portions arranged in the same row, are shown in Figure 18. In particular, the phase 
comparator 457 compares the phases of the sums of the detection signals of the 
adjacent inner and outer light receiving portions arranged in the first row. The phase 
comparator 459 compares the phases of the sums of the detection signals of the 
adjacent inner and outer light receiving portions arranged in the second row. 
Preferably, gain controllers 453 for amplifying the detection signals a2, b2, c2 and d2 
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>f the innsr ligfyt receiying portions A2, B2, C2 and D2 by a predetermined gain 
iactor k' can be provided so as to correct for a difference in the amount of light 
;eceived by the inner and outer light receiving portions. Then, the gain amplified 
detection signals a2, b2, c2 and d2 of the inner light receiving portions A2, B2, C2 
ind D2 are summed with the detection signals al, bl, cl and dl of the outer light 
•eceiving portions Al, Bl, Cl and Dl, and input to the phase comparators 457 and 
459. The structure of the circuit unit 450 of Figure 18 is a modification corresponding 
:o that of Figure 16. It will be appreciated that the circuit unit 450 of Figure 18 can be 
nodified corresponding to that of Figure 17. 

[0096] Referring to Figures 19 through 21, other embodiments of the error signal 
detection apparatuses according to the present invention includes a circuit unit 550 or 
600 for detecting error signals from the sums of the detection signals of the 
diagonally opposite light receiving portions. Here, all the detection signals of the 
outer light receiving portions Al, Bl, Cl and Dl, and the inner light receiving 
portions A2, B2, C2 and D2 are utilized in detecting error signals. 

[0097] For example, referring to Figure 19, the circuit unit 550 includes a first circuit 
portion 350 for outputting an error signal SI 1 using the detection signals al, bl, cl 
and dl of the outer light receiving portions Al, Bl, Cl and Dl, a second circuit 
portion 150 for outputting an error signal S2' using the detection signals a2, b2, c2 
and d2 of the inner light receiving portions A2, B2, C2 and D2, and a third circuit 
portion for detecting a tilt error signal and/or tracking error signal from the error 
signals SI' and S2\ 

[0098] The error signal ST is the same as the output signal of the error signal 
detection apparatus of Figure 14. Like the circuit unit of Figure 14, the first circuit 
portion 350 has a structure in which the sum of the detection signals al and cl of the 
diagonally opposite outer light receiving portions Al and Cl is amplified by a 
predetermined gain factor k, and the phase of the amplified signal is compared with 
that of the sum of the detection signals bl and dl of the other diagonally opposite 
outer light receiving portions B 1 and Dl . 

[0099] The error signal S2 1 is the same as the output signal of the error signal 
detection apparatus of Figure 10. Like the circuit unit of Figure 10, the second circuit 
portion 150 has a structure in which the sum of the detection signals a2 and c2 of the 
diagonally opposite inner light receiving portions A2 and C2 is amplified by a 
predetermined gain factor k, and the phase of the amplified signal is compared with 
that of the sum of the detection signals b2 and d2 of the other diagonally opposite 
inner light receiving portions B2 and D2. As previously mentioned, the first and 
second circuit portions 350 and 150 have the same structure as the circuit units of 
Figures 10 and 14, respectively. For this reason, the same reference numerals used in 
Figures 10 and 14 are also used here, and a detailed description of the elements is not 
provided here. Also, the structure of the circuit units shown in Figures 9 and 13 can 
be adopted for the first and second circuit portions 350 and 150. 

[0100] The error signal ST detected using the detection signals al, bl, cl and dl of 
the outer light receiving portions Al, Bl, Cl and Dl, and the error signal S2' detected 
using the detection signals a2, b2, c2 and d2 of the inner light receiving portions A2, 
B2, C2 and D2 have similar phase characteristics to the error signals S I and S2 
described with reference to Figures 16 and 17, respectively. 
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0101] The structure of the third circuit portion for detecting a tilt error signal and/or 
i tracking error signal using the error signals ST and S2\ and the principle of 
ietecting a tilt error signal and/or tracking error signal with increased precision and 
iccuracy are similar to those described with reference to Figures 16 and 17, and thus 
i description thereof is not provided here. 

0102] As another modification, the circuit unit 550 may be constituted of a pair of 
)hase comparators 159 for comparing the phases of the sums of the detection signals 
eceived by the diagonally opposite outer light receiving portions, and the phases of 
he sums of the detection signals received by the diagonally opposite inner light 
eceiving portions, respectively, and an adder 455 for summing the outputs from the 
)hase comparator 159. In this case, phase comparison signals are obtained, 
separately, using the detection signals of the inner and outer light receiving portions, 
vhich have different phase characteristics, and thus a tracking error signal can be 
ietected with improved precision. If the adder 455 is replaced by the differential unit 
)f Figure 19, a tilt error signal can be detected. Alternatively, if both the adder 455 
ind the differential unit 453 shown in Figure 19 are further adopted to this structure 
)f Figure 20, both tracking and tilt error signals can be detected. 

0103] Another error signal detection apparatus is shown in Figure 21. The circuit 
onit 600 includes delays 601, a gain controller 605, and a phase comparator 609. The 
ielays 601 delay the detection signals c2, d2, cl and dl of the inner and outer light 
•eceiving portions C2, D2, Cl and Dl arranged in the second row of the 
Dhotodetector, respectively, and output delayed signals c22, d22, cl 1 and dl 1. The 
*ain controller 605 amplifies the sum of two sum signals by a predetermined gain 
ractor kl, the two sum signals including a first sum signal of the delayed signal cl 1 
nid the detection signal al of the diagonally opposite light receiving portion Al, and 
i second sum signal of the delayed signal c22 and the detection signal a2 of the 
diagonally opposite inner light receiving portion A2. The phase comparator 609 
compares the phase of the signal output from the gain controller 605 with that of the 
sum signal of two other sum signals, including a third sum signal of the delayed 
signal dl 1 and the detection signal bl of the diagonally opposite outer light receiving 
portion Bl, and a fourth sum signal of the delayed signal d22 and the detection signal 
d2 of the diagonally opposite inner light receiving portion B2. 

"0104] The circuit unit 600 may further include a gain controller 603 for amplifying 
lie second sum signal (al+c22) by a predetermined gain factor k2, so as to correct for 
i difference in the amount of light received by the outer and inner light receiving 
Dortions. The circuit unit 600 may further comprise a gain controller (not shown) for 
amplifying the fourth sum signal (b2+d22) a predetermined amount. 

[0105] In addition, various circuit elements described previously can be provided to 
he output end of the phase comparator 609, and a tilt error signal and/or tracking 
aror signal can be detected using the error signal detection apparatus. 

[0106] Figure 22 illustrates a preferred embodiment of a reproduction signal 
detection apparatus according to the present invention. As show in Figure 26, the 
reproduction signal detection apparatus includes an 8-section photodetector 30 with 
Duter light receiving portions Al, Bl, Cl and Dl, and inner light receiving portions 
A2, B2, C2 and D2; and a circuit unit 620 for detecting a reproduction signal using all 
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detection signals, al , b J , cl , dl , a2, b2, c2 and d2 of the outer and inner light 
receiving portions Al, Bl, Cl, Dl A2, B2, C2 and D2. 

[0107] The circuit unit 620 includes delays 621 for delaying the detection signals c2, 
d2, cl and dl of the inner and outer light receiving portions C2, D2, Cl and Dl 
arranged in the second row of the photodetector 320 and outputting delayed signals 
c22, d22, cl 1 and dl 1; first and second gain controllers 623 and 625 for amplifying 
the sum of the delayed signal cl 1 and the detection signal al of the diagonally 
opposite outer light receiving portion Al by a predetermined gain factor kl, and the 
sum of the delayed signal dl 1 and the detection signal bl of the diagonally opposite 
outer light receiving portion B 1 by a predetermined gain factor k2, respectively; and 
an adder 627 for summing the amplified signals output from the first and second gain 
controllers 623 and 625 , and the other sum signals. Preferably, the sum of the gain 
factors kl and k2 is constant. 

[0108] In the reproduction signal detection apparatus according to the present 
invention, different phase characteristics between the detection signals received by 
the diagonally opposite light receiving portions are corrected using delays. Also, the 
difference in the amount of light received by the inner and outer light receiving 
portions can be corrected using the gain controllers. As a result, a high quality 
reproduction signal can be produced. 

[0109] Figures 23 through 27, and Figures 30 through 32 illustrates other 
embodiments of the error signal detection apparatus according to the present 
inveritioni which detects a tracking error signal and/or a tilt error signal in 
consideration of the phase characteristics of light reflected and diffracted from a 
recording medium along the information stream direction, as shown in Figure 4B. 
The principle of detecting a tilt and/or tracking error signal with the error signal 
detection apparatuses shown in Figures 23 through 27, and Figures 30 through 32 is 
the same as in the previous embodiments, and a description of the principle is not 
provided here. 

[0110] Referring to Figure 23, the error signal detection apparatus according to the 
present invention includes a photodetector 1000 for receiving light reflected and 
diffracted from a recording medium, such as the disk 10 of Figure 4B, and a circuit 
unit 1050 for detecting an error signal by processing the detection signals received by 
the photodetector 1000. The photodetector 1000 receives light reflected from the 
recording medium, and its detection signals are used in detecting a reproduction 
signal of the recording medium, and a tracking and/or tilt error signal. 

[0111] The photodetector 1000 is divided into four sections in the tangential direction 
and two sections in the radial direction, which forms a 4x 2 matrix with an 8-section 
structure. That is, the photodetector 1000 includes eight light receiving portions: four 
inner light receiving portions A2\ B2', C2' and D2\ and four outer light receiving 
portions Al', Bl', CT and Dl', which are arranged counterclockwise in order. The 
eight light receiving portions separately perform photoelectric conversion on incident 
light. In the present embodiment, the inner light receiving portions A2\ B2\ C2* and 
D2' are wide in the radial direction and narrow in the tangential direction. 

[01 12] When light reflected and diffracted from the recording medium is diffracted 
into 0th order and +/- 1st order diffracted beams along the tangential direction, i.e., 
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lie pit direction* as shown in Figure 4B, it is preferable that the width of the inner 
ight receiving portions A2 f , B2\ C2' and D2' in the tangential direction is determined 
:o receive most of the Oth order diffracted beam. If a portion of each of the +/- 1 st 
Drder diffracted beams overlaps the Oth order diffracted beam, the width of the inner 
light receiving portions A2\ B2', CT and D2 f in the tangential direction can be 
determined to receive the overlapping portions of the three beams. 

[0113] Similar to the photodetector 30 of Figure 5, the phases of the detection signals 
i2*, b2\ cT and d2' of the inner light receiving portions A2\ B2\ CT and D2' are 
different from those of the detection signals al', bl\ cl' and dl' of the outer light 
receiving portions Al', BT, CT and Dl f . 

[01 14] Similar to the circuit unit 50 of Figure 5, the circuit unit 1050 separately 
processes the detection signals of the inner and outer light receiving portions. That is, 
the circuit unit 1050 compares the phases of the detection signals received by the 
light receiving portions arranged in the same row, and detects an error signal using 
the phase comparison signals. To end this, as shown in Figure 23, the circuit unit 
1050 includes a pair of phase comparators 1051 and 1053 for comparing the phases 
of the detection signals, and an adder 1059 for summing the phase comparison signals 
output from the phase comparators 105 1 and 1053. 

[0115] The phase comparator 1051 receives the detection signals al' and bT of the 
outer light receiving portions AT and BT arranged in the first row, and compares the 
phases thereof. The phase comparator 1053 receives the detection signals cl 1 and dT 
of the outer light receiving portions CT and DT arranged in the fourth row, and 
compares the phases thereof. 

[01 16] An error signal output from the adder 1059 is the sum of the phase 
comparison signal with respect to the detection signals al' and bT of the outer light 
receiving portions AT and Bl 1 arranged in the same row in the tangential direction, 
which is output from the phase comparator 1051, and the phase comparison signal 
with respect to the detection signals cl' and dT of the outer light receiving portions 
CT and DT arranged in the same row in the tangential direction, which is output from 
the phase comparator 1053. 
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z&t ix nf}x ^ hi* a v/xtt h 5 7 * v^x 5 

[ lt$3 4 6 ] mSSH 3 81 JHStt , 



*ft^fr^LT«ax5HI#&tf/ 
Xti h 5 7 * y/x5-fl#£fttf}t$ J: 0 fcKft fcfi 

mx.y-m®mmw. 

% 1 mzm.Ltz--H(r>^m:imm^mm^. 
ya vxm&^ ztLZtmmzmwmm^ 

ya yxmmzit. zix^^m^mmcommm^ 
b&s.?im2®n&b, 

t^»-ri»m3^s^5t, 

i: »48W»i:, 

Miem 2atA'^4 s*isffli#isi<o{Sffi 

fnes* 1 at>'m2{4fflit!K^*^w(4ffiit«fi-t^^» 
x(ii^L'riia#fx5-«#ay r /x(±h5 7^-y/x 

5H3*£fiWj***5***i: ££tf- i: mWlb-t 
US. 

n^^fflffiHB*ra^ a t b~th b § , 

t leii § titz tr 7 h x(4 ■?- 9 n<n *>bfr t» % 

/J^lttWO. 5t'*?.^tS:^®[t-n.ff^4 3*^ 
4 8<0^-f n**-«t:iEtt*WKE«ll^l8»«x5-* 

cassis. 

[ mimA 9 ] buIS h y 7 * y ^x y -{S^coiEcoM. 

±mn. nomizmzT 2 bt&bz. (ti-t 

2 ) / ( T l+T 2 ) <0tt»it«0ft*«*» 0 . 2X't> 

izimcot/tmm&mmxy-mmiiikm. 
in&R5 0 ] *y h y y?mz-fec7mmi'^Mz 

MIX. +1' <r>yVT)V1-)V\-mS—\' (TiyisTlV 
f-/l/h«!B-C«ai8fLfc«Hx5-l^**'» v 1 . v 
2tthb*. 

( v 1-v 2 ) / ( v 1 + v 2 ) »*e»ffi<Oft*ffi{i#> 
0 . 2OT. atX/Xfi* 71-7 7? ^C-S03BP ^ 
^Kc^tLT. +1* (KyitTlV+iVhMf-l' <r>7 
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3, v4bthb%, 

flWEv lXttv2<9«WiS0>*'MW4* f)iev3X{iv 

t s . fluiei w&«r?m/®m fix xm- h% z& 

mil y VTiVftHRXf 9y*£>i/v iVKMzWfc 
tStffofcGPWT U:4 x 2ff*IE«£$r*8ffl<OS3e 

mi,xmw-mw/x\$ v y v*y?xy- 

[fl!*JS5 2] HtiiElHira(i« 
left* UTfrte«ffX5--fl^tX/Xtt h 5 -y * yf 

aw? tffiB l-c fciaassftTSrv t Harass s*i 

felt* t coftft^* J lul2^1g^W/X(i(ifflJt!!SI§(c 

a* $ ti h x o t: * -> fc ; t £ itft t -t* mt 5 2 k 
nmmmfeyi yxmm-£&m2m&b . 



mm 1 2 {affljt«^o{4fflj:bi«i^ zsnxa 

mm tx flflx 5 -m^RV/Xii h y ? * y fx. y - 

mzi&jji'&m&akbz&tsz t *m%t+im& 
5 uzimnmm&£.®m*y-m4®&ms.. 

mm<r>mmm^m^mm^xmw\mmm^ia^-f 
bwmt , 

ftmotittim&xjiztLX. M%%m®comm 
mwftb. 

ffimmm^-b ^mnm^mmuzmm^m 
mmomm^zxjjztix. towstmrnmim 

mm%]tmmmm^frbcD%\mb 2 
Mn%b. 

mam 1 &tfW2a«»3 0 ■h^tit^n^mn^ 
e>m%titwftm%7 , 4 yx-mmzhmftsb , 
mm 1 mm 2 mwnco ? h^rti^ijcomM-m> 
t> ftxztim^b mmm<nmm^b <om 

y-m^mm-timm^b **ttz t mmt 

im&5 6] m&%titz\>y>v*yy^y-m 
mm&iW.cr>i-vy*)V7U'v7cr)wm*T. m 

0. 5X'hhzbzmmb-?hmim5ifrh5 5<n^ 
i*ixfr~mzm®<vmmm±nmx.y-m j 5®&m 
a. 

[fiWWt5 7] MlYy-v*y?z-y-momr)& 
Affl^Tl s %<7>Wck.mT2b-$-hb*. (Tl-T 
2) / (Tl +T2 ) c0^ffIOfk±«S^0 . 2T» 

[fl*fl 5 8] *yhyv imz-fevyg&VKMz 
MIX. +1' <r>y : JT)Vy-}VYRV-l' (DyiSTfV 
y-)VVW&X^&Z1Xtz®®3.y-m*%* v 1 s v 
2b-Thb%. 
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(vi-v2)/(vi+v2> (r>tmm<r>m±mim 

0 . m//X\i*y hy-y tmz-feem&v 

KMZttLX, +1° <r>*ji/T)V1r)VyBitf-\' <7)5 
3, vAbthb*. 

fulBv lXfiv 2<9f6*fffi<0ft/h»i. ffiEv 3Xtiv 
4fflcr)$tj3 0«T»4rt*» St fc-TS 11*315 1 

titmam. Rvmimkm<o®mwm»ix 

1= . ffffifBli«*TRIt/|llJ)f§<iTAittl)3K^-ai 

ftatf? yHfys^A^tofctf^fctffofcflPPfT Lfc 
2x2 t . I9E9 vTVl^faatZ/Xii? ytf 

IXd URBWtB OS-mCEJflSn^* 1 S^Lff 45? 

ftEQIffStt. 

ft 1 *f««ttrfofcffif Lfcff 1 atfff 3 «3Cfi»AcOlfttti 

wiBfliBft^aj fc ff 2 fciaa t 2 
izimtxmm^y-m^m/xii h y 
mmmm^y-m^m^ 

ins® § ikxmMmtt mj-r s is*** § & cm 
ff 2mz\m u:ff 3 m/m 4 sftftttotttHre t m 

limttitmizXJ] Zti$>£olz%itzZt*¥f®kt 

&m$m5 9izmm<?mmm$i®.®m^y-m^®ft 

immi] I9IEKS1*V^»4*3K««^>5^7 

acH9faiaas^ 1 0 %~s 0 %«ht'*s ; t 

t f S MSB 5 9 (clE«OftfEliS4Mffix 5 
lEH&ttfclEfiS fife f -x h X(i v- ? 



h<D4»'l>#0 . ljumjWlfc*8£\ At/TOft 
'JMKiW 0 . 5 Tft S Z b &<Mt b ? Z>m$% 5 9 

6 i<D^rtit^mztmcrmmn±mm^y-m 

*ffi£Tl, %0)&>mZT2b-t&bZ.. (Tl-T 

2) / (T1+T2) nmm&kmmo . 2xh 
&zb$imbi-&m%m5 9frt>6 iwrtU)>-& 
izwm<r>tttmmmm^ y -m^mmm. 

[M*JI6 4] tfyh^-y^&fc-fcfl^l/^MC 
»LT, +1° <7)y : JT)l+)VVRV-l° <r)v : JT)V 

*)Vhw&xm>ztitzm^y-m*&« vi <v 

2b-thb%. 

(vl-v2) / ( v 1 + v 2 ) <7)&*fffi<0ft±«(iift 

0 . 2 ot . /xii* 7 b 9 >y ? m\,z-%<?mmv 

DMzftLX. +1° 07yW;PhSV'-r (7)5 
3, v4£-fSJ:#. 

Hiriev ix\i.v2<nim®.<r>wubm*. frEv3X(iv 
4mcom o%x'bzzbmwLbtm#m59frc, 

HIS* 6 5 ] iE»««rCR»/HISfS<xfc*t3ett 
-f&fcft. BtilEIEIM*T-RW/ll]^$nTA*tf.S»3t 

-Hftifi&i mIE7 ^"T/w^rrfiiat^^y-fe'y 
wjc-r^^itntcB&Tff tfc 2 x 4 ff?ijseasr trtsmn 

%m®&v*mwiz&«®M Lfc 4 Mnmen 

«raSS$1tl»mi ^rv^t^43l®§gt , 

^mmmbmnmi&mMm&m^b 

ixm 1 ftfll^t iZJii-zm l Jn*HJ: . 

ff 1 mmmzGLm Lt:~u<mmmmmant 
^cvmm^bmcoftwzmmmftmb 

ff 2 ufc-*<ortowet«*ottaj« 

T»3»f3-*£ffia-f.**3Jll*»i , 

ff 2 JW^WfcffiK tfc-*^JWW^«W*ffifll 

^mmmbmu<om^mm^mm^b 

UT»4W«^tai*"t*»4ailJHIt. Htftemi^rv^ 
Lff4ft^^^LTW*<l^^aj^l»ff5jD^ 

Cff*iS6 6 ] ff 1 ai/ff 3Wfl^Xti:ff 2ai>'ff4 

w»^*#*»rjgy>f y-c««$-frftas ia^ff2igi! 
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»*• $ to iz%m& z t *®mt+tmm e 5 iz§m 
iitmmmwtmi 

[000 1] 
[0002] 

-7>fc JS» £ ftT IIISe LT S tm x ? & t<oie« 

fu?g fttfD&* t fc(if < x 7 ffM 9 fttt 
x5-=Srift:J:oTIIW&tST £ 

Tv7$m<7)%>£. A/ (NA) A 3fc 

JtWt * fc*> , t < x 7 C0M®£ Z.*)a vJRMtf* l Hi 

[0003] £<0fc*>, 5S»*<0E«ff&* s »S<i*»: 
«tf V?;^W?4;l/f 4X7 (DVD), tfffiH 
D-DVDffl#E«^!l»-CH;. 7*4* 

tiuzixtnmmiELx^&zkizx vzcox 0% 

\\ m2\,z^ztitzT 4 x? lOtWavyxitffM 
1 0 0 0 4 ] H Hi. hrw**k 7 ? r yramm 

-AX7°'J 7^5 £i^l/C»ttl^X7(cAIH-*. 

tfa; 1 0OfEIMfcftX;K7 b£ffM"f l>. r-f 
x? 1 0O|filfST'RS ! t§ix?tBi:^^>'X7$r^4 

0. ZZX\ #HS^8(it'-AX7-'J 7^5t*R9t§ 

%ix&*m:Lxm3mzmo4ft<?>ft®m m 

2&tfll3<7>A, B, C, D) 3i><5>!fir6. Uc* { ^T. 

flirie^fJ^A. b, c, D<o«aj^&acat^»aof 
[ 0 0 0 5 ] 02 fitful flaw)««x5-m# 



»»Tia$nfe4HW«A, b, c, D*»fe**fliam 

1 3 , HG» 1 fttfJS 2 2Hft» 11.13 A7) 
5 V^fcJHttl LT 7 v*7;U7°7 yi7-/H? 

$rtB73-r&M»tii 5fc#><o&s. :«t*, unesn 

$X 5 -ft-t S L , i tf) 7 iWT 7 ^ a 7 hi 

*H h 5 7 df y Xx 5 ~m k IX t fiUB § ft* . 

[0006] x o c, flaw)««x5Hi^ttaj 
8S*^E7J$ftSffi#fx5-ft^i. *ftti/yX7t 
fa? i o kwiBioffl«««r«»*iaw4Jt«><^ 
w.izAJiztixm\^y-zmx.tz>Mz®mti6. 

mzR^izgMLxmxj-mzmtiit&tivy. 

^zhtcomi^y-m^tfimizgmt&tziib. im 

[0007] n i t^$^^f7 
xt<x7 nm/n±-t & fc«>KJi . H5iE3te 7 ? r 

7 r^B*«f a ^ <0I L v ^ 9 7 ^ ffil* fflflS t =S:»t 

i hy ■y*y?z.7-m j 5®ii!,mm i mztix^z>. 

W)DPD(Dif ferential Push- 
pull Detection) }fittf) ^ . y df- y^x 
7-ft^tiillK(i. 031C^$^J;3(C, tiBBftt 
«iajffl3te«{B»9. -7 h 'J 7^^1118821, 2«flVW 
W^^-HPFL HPF2. 2m<WVXWB 
Ia]SS2 3. 2 5at^fi«ii3KS2 73&»^6. 
[0 0 08] tJIBvh'J 77X0182 Hi, flie4fec0 
*SIIRA, B, C, D"T«-^*aiSn3tfi#a. b. 
c, d^A7)$a-C*f^«*|6j^SiJSA. CatXB, 

fttihb. »fi^(a+c) k (b+d) knmuism 

mmxitmmtfmitiKfr. ztibnmmmffi 

[0009] flflfrvf vtX7-f7l'7-HPF 1 , HPF 
2ti#*, Vh'j7?XHlKA>(bai7J$iXJt (a + c) 
fi-tStX ( b + d ) ffi*fc*4ftfcfija»8tf'£lifc*L 

-HPFl , HPF2 2r#^ffljSL^ ( a+c ) ff-fa 
t>' ( b + d ) fi^(i/^WXS^E88 2 3, 2 5£2B§L 
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UiZWWXlNtVt&i* Jttt LT h 5 «y 4f y 9- 

[0 0 1 0] TS9^J:^Cv 44HWM£tMaS9£J8V\ 
DPD#=*?h9v*^x9Htt£ttart-*8H 

tzmz%MZti&mi. 04 ( a ) t^^iife J: 0 fc. 
T-fX?10(Oh9-y ?±fc»J«3;l1fc f 7 h PX«4-7 
-7 (HSW) fcJ:9 0<K&tf±lKEWf5*i*. L 

r^mcaoT o&iiM^tf+i&iiitffttfa&o 

fcfctf>"?*&. 04 (a)li, RJ*9«y?eD» 

+i«[iit»f*at/-i<>:ii]J)f7t(«^ , 9^^ 
[0011] z.zx\ ^ixtizwm^^mtt 

3 0&[II#r5£&. 

tf± 1 <x®mt/tt( ! mizs& *)^tz^mt o<mmt 
m/+ 1 mifvtm- 1 

fflt&Zt. — 04 ( a ) K^Shfcr-fX? l 0 
& 4 «k 3 fc« h 9 >y 7 t , ; 

(0J: 5 4 h 9 y 7 t •yf-^^t^tC. fyUtf £>y h P 

[00123 icoio^fa^ 1 wzmmhKxx 

■yMi. r<X7 1 0<OlHl(E{c«!V^tr>y M 
0 1 W^CQIL^^-^I 1 0 a fc»KLT8tMt3*l 
ftXtf-y h*«h77? fcjtftUfrtffc ntriBtr -y h 

pmf<-xmi oatRn*fcSHts<xii:. fifee-y 

bPrt^KWSft&ftk^-Xffil 0a#>A>KSt£ft& 

io, 04 (b) Kssiutidfc. oaatf±i&ia 
?y#>i'*n>ijmz®ix ott.mtFffi&t/± 1 

ft0ffift#m9£o£k<yrt&£,, -TOfctk 0<XH1 

*f3eatf + 1 anijrjb^* 0 * a , 0 wmm. 
v- 1 ftuw^m 0 mmmmwt. 0 &iu 
*f*<o Aoffifflft-f t una 1, awttt 

[0 0 1 3] est L/C. 3C«iaj«S9t:S3tSn43t 



a, 04 ( a ) &r/04 ( b ) i^mixmmitzmvx 
m^mzntc 9 £ -o ^ . iw^x. 02^ 

§fiA:«!*c7)fS^x9-[t-t«!as$IBOJ:5C, #tA 
W*^4feo^SiJ«A. B,C, *o 

mmiiitbztix®®x7-m^mgvm#>xi&^ 

fcV^fflJJhfl 1 **. £te. 03fc^£fl£ft#<Of>9-y 
L£*>S*i&fc«>, 03fc^Sft£ft*<ON9-y*y^ 

x 9-«#ttm»arc 1 0 %nm%.T ni 
$m±mz h 9 * v 9 - * am-*- * 

[00 14] 3^>t. «lf^*/htr<y hX«iv-^raPi$r 
file h 9 -y #f y/x9 -ffi^y >f Xtt-Jg** < 4 
9-fi^tBJiat'^ h 9 -y 7 ^*-f§«^Kr < *9 

mm£.mz h 5 * * ^7x9-11^* tftarrs*^ 

9'-f V^'/hS < =5:6 1 ftC, y-f X*^L < %-?X h 9 
7=«fy^x9-m#S:?8B»aK:«iajLJtv^. 
[00 15] 

ztLiftnmmzzimimi+MzzmLx , %h 
<m®&T 4*.9\zn Lx&msg&vmnfeom 
®x7-m^m/x\xm%co b 9 * > ^x9-fi 

[00 16] 

?x9-fi^^^d3-r- ; l»ls]8§gKSrftfiiL, Bul2^«!{til§ 

B>rEtS«?iJkttft<o*-|6iS:9xr;^i6it 
tit*, mzimmfox-m/mztixxm-hyt 
ixftmzm-ti x 0 iz, taftttoaxm 

ttfct tzm-'ff it: 2 x 4 ffmmzKct&mn 
j***^* 1 ). Huiems&aste. m-amzMtitzmx. 



1 
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mw/xu h v v*y?x.?-mmhi o est 
[0017] xmmmmzxtuf , mim® 

t » 2 ttMBrmicffii L£ mm/xmrn^em 
[0018] tmmzm&t&tzMz. *muzi& 

co-fifoZfy-ey^frJjfo, mmw\\bm.ft<r>Jifo 
ivyVTiv-fiWkV? y^y^^umzntb-r^Ufo 

C»fffU2x 2ffH***J:'3teEHtlia9#lWc 

[0019] *%wcD®<m®£ xtus . Hufsmssgp 
«"?fifflags*6»iavaft2aESi:. sfsisftn 

nzmitzm^Km^msmt 

[0020] mimtms&t&fcibfc. *%mz£& 

Mtmtam zmix by •v*y7*.7-mz&& 
timixtzmm-nmsy^yy^iv-H^ mm 

mftx'Rtt/mztix\!titz>ftS:&*m.ixm 
saw-* J: o k. ^^^foamfrfltfa^finK? ^ 

rn/UMAVf y*£ yy*>i--%mzttmt&1iftt l zm L 

«E8ffl«o»ififfl«{i, 4«<ortM**««atf*«>fl. 
«K#«ffliiLfc4fflo««abi«H«*»fe* 1 ), ffrem 



[0021] mimzm&t&tzMz, *imzz& 

tUS&gB$:*((SU. l?ia^tiiS§ii, ttiEEttSftKKg 

sfifcflwwfletiriti* 9 y*£yis\ivu^ mumm 
xm/m%ixx\mh%i:&«m.ix%^m 

o iz. tOfi^fiat^fr fi##*flftE5 : J7)V 

Uft&xs? y^yy^friimzttjfc-t&ijfoizm-fii 

8 mM&t&mt . 4 «^rtOBKi£i»«a o^bwc 
mitz4 wmwstfflmfrtt o . menus* 
(4. -*-co*tftis*iti]t{aaL?ti*i{Bijay : /x(±?Mis 

v Mzim i x mx. y -m^RV/xu h77^y/x 
y-m^mmthXoiz^^tzzt^mtti. 

[0022] «iBBW£i»fctSfc*>fc, **bhkJ:£ 
3ISE»B*«»fflx5Hi^«tasilBli. EMRWCK 

ttvm&m^zMM i x h 7 'v * y Tx^-ft^&ai 

snfcWfBjii^Hd *■ * y-eyi/v>v<m , miiawwj 

x'm/m$tixA%-tz>ft<7)-'Um®z%ftLXA 
fti%.z&*m.ix%%$®it&£o^ znmftR 
vn^mmmmnfanyiSTiv-xfawf? y^y* 

*)VUMznmtk1i$\£. Wff Lfe 2 x 2 
»J6t4*|flJt:Sv^t:l»jaBIHMIH5<i6 J: 5 fcRBflN- 

mriainjK^Pta . m i « fttsdr isueftB Lfc» i at^m 3 

b itzm 2 wm4 zmmmm^t <r>wmmn 
m&zwzimiximxy-m^w/xii by-v 

[0023] WIEB«*aifit 

^y^jun^ mmmMft^mzyy'TJW 
tot-rib** mmsmftx-RM/mztixAm- 
hm^m.Lx^Km-fixoiz. tm-nm. 

ifwmifi&«ffl& VTivtifomf? y*>yi/\)Vl5 

Hznm&i5mz^ftitz2x4ft?mmtt8 
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wm%ftm®mm^z&« mmmzvz> m 1 
mmmm t ziznixm 1 1 jd 

fcfr^LT»2^**ffl:fc*S»2;&llJW»i:, 312 
fi**tMj-*-*fS3Ji]JHtfc, »2«««05rWfcfl[itL 

Z tHij t hW. 5 JngfS t Z-tstt ; £ &ttft 1 1 

i>. 

[00 243 

ft^«£J:Sx?HI-**aSSi»i, r<x? (04 
( a ) &tf04 ( b ) <7) 1 0 ) Kb'coimmftX'KM/ 

®mti*:mi&ttifflkm3 ommimm 
5o*Mm&. zzx\ m&mm3oit* mm 

ft !✓ y* ( H 1 *> 7 ) i: gftftffitt J: <offl**Wfc«»x 

m»3 o(4. 3fct.y^r«yr^atif?g«#«jaifflfc l 
[0025] mrie^^ajf§3 o*±, mmmmmzm 

ftfrnwetm-t-tm (jar. ?vt>^;^> t 

frK*«aj»3oii, RiamsoaMciBHSfifc 

4ffl<9rtiJ^I$A2. B2, C2. D2t, **>tt 
«£#*<WLfc4ffl^MH3Bte«*AK Bl, C 

i , d i ifrhtchsm<w%tmm¥Lmh. z<ot 
7;i^i*jRtf*y*y^+/w#flfcWfrU:2 x 41? 

[0026] flHBl*]<n££ffttA 2 , B2, C 2 . D 2 
Ut?^7;t*fl{c1ia*tt< , ^y-tfys^A^riM:*^ 

lWIEF«?ffl5l*«WA2. B2. C2. D 



2^ny 'JTiVMz^tz-kWW.immW^) V y 
7?f7f, fc?-y b*. imvyx (01*97) coup 

[0027] . t <(4. **>E»*tt*>4>R 
&imt&l*&* fHEP"JllB8tft«A2, B2, C2. 

d 2{4o»:ii]W7ta^+ 1 ttmtftfttfm *>^am 
[oo2 8] zzx\ ±<omL<te. m&MH&m 

$A2. B2. C2. D2<?)Z<r>y : J7)l<UmziQ-ofc 
KXli 0 VtmifHt&V - 1 ftEtfr *<ofti 9 

2, B2, C2, D2t'#^^tii$itl»fi^a2, b 
2, c2, d2W40^IIIJf^^ ; »tt* { +^vS*» 
§fLTfcO , iWI5l*««A 1 , B 1 , C 1 , D.lt* 

<r«iass*ii.«#a i , bi. c i . d i tttoaav 

± 1 »:lllJf3t<0«!5r 0 ik^tzmm'&JH-Mzmi** 
flXUhZb^h. 

[0029] t%*>*> . (*U14. h<7)4>'C^ffi 
5-t4oT^ilS7t^Al , B 1 . CI. Dl»i 

aifi^a i , b i . ci. d i mnwsmfct . rtflR 

7tffl«A2. B2. C2. D2^>|ftajfi^a2. b2, 

c 2 . d 2 moimmmi&tTiwm o t* s . 5 ^* 
■»b 1 co-etict 0 t>a < . ^ttift^c 1 cofifis(4^aifi 

^d 1 crj-e^J: 0 fcjlv^. —2k 5 > ? 7;Hi^f* i M"CJ> 
**«^, ^tUfi^-a 2c0fiffl«4^ajfl^b 2 ct 0 i3 

< . mmm^c 2mmmitim^d 2^hx o 

\\ 7 y'7;KSft^ft T'*) l> %£«4 t 

[0030] b5-y*y^x?-CJ:*M!3Bte«ttA 
1. Bl.-Cl. D 1 COmtHa^a l . bl. cl. d 

mcommt, fiw%%mA2. B2, 02. d 

20ftlt!«^a2, b2. c2. d 2IS|Ofi[ffl|g^t mf 

LfcAdfc. 3HJWJ»3 0lcK3esn.**««SfcJ:4 
(IHIWttt-Hi'WS* LTffl^x5-ft^&^/X(4 h 
5 -y* y/X7-(l^€:«jaj^t*o^3t«iaJSi3 0 

<o^MW«aarfliiiMi5fli)«s*t*. --t, #*l< 

(4 . 0 JWttf ± 1 «H*f*aWWfcWr 0 ^ ^ ct 3 £-f 
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[0031] znmmm&vmi- imBBTiz. 
± iK®vrmmmzn% r )£bZt:^t''y hxu-?-? 

h. xmommmBizxmmi. o<x®9rm.v± 

1 xm%tf-®m®x'®mzn% 9£ ? tr - y bxu-? 
-mz^hiimmzn ix t mizmmxz s . 
*m<n~mmmiz£titi. mzmmsoii. n- 

L£l*HlJgftfH®A 2 . B2<y)&ttfi^a2, b2BO 
{iffik . rttt*fc«*C 2 s D 2*>«ttHffl»c 2 . d 2 

*»fcx?-flrefcfc* J: 3 KWtfch.T *>J*V\ 
[00 3 2] miii. HuteESSSB5 0(i. 05fc*£ft 
fcJdfc, »lffKtMLfcrtflBE*««A2, B2c7) 
MJfl^a 2. b 2|^{iffi*5V>fc^LT**>ffiffl 

it!Rffi^£aj:ft-f £mififfitt«£5 it. m2'mzm 
miKftmmmc 2 . d 2<otta«i^c 2 , d 2m 
com trnvzoM ix torn Jtuwi** ta^-r * » 

2 afflit®3& 5 3 1 , new 1 mm 2 mm® 5 

1 . 5 3frb<mmxim*t:&x*itm»5 9t* 
. KFiBm 1 <4if Jt®s§ 5 1 to* 1 mzm 

Ufc-H<0rtfflB8l«il«A2. B2<0&ajfl^a2, b 
2#A:fc3ftTffi«J^V*tcJt«3*i*. H2fiffiit!R 
»5 3 Wi»2ff(cfflaLfc-»<Ortffll3efc««C 2 . 

D2mmm^ c 2, d2*^sni:{affi* { so{cik 

[00 3 3] LfctfoT. «HEftl«»5 9*»feaj*$<l 
*x?HI*tt. WIEJBiai/IB2fflffltt»B5 1, 5 

2 . b 2 co«itij(t-^a<ofi[ffliti«t^t m o <o-*t <ort 

ffl»K«*C2. D2^«HB«#B^>tHlit««#*W 
Lfc t COT* * . H 6 tt . 3ti2f§W±fflfS<9 hy-v*> 

[00 34] 06**SW*ltf, h7'y^yniJ»SrU 

Lfc*£, WIEMWH 5 9 
06 w (B) o«t7th77^y/x7-i^ 

4. 06<O(B) fcfcivt. AJKttfilc^tt b 9 



[0035]fraLfcJ:d(C, h7-v=3f>j/X7-&y 
/Xli«Wx5-**»4-r**^, WiEflll*»5 9a»fc 

tuA sn&fli^fctt h y v * y 73-y-m mm/ 
ximm*y-m^mtf-£ti\icr>x\ msm»5 

9 commit hy<v* y^*-*a«iWWS*a£li 
ffiftx?-®**:* 1 }. fS^f^milWi^^Xy^ 0 . rt^ttlS! 
St^^»^V^XrAT1i: h 7 -y ^f>-i/x9-m^i:^ 

KHatSftSftX^-y h**3j->- h 9 -y ?<2B£iIftf & 

[ 0 0 3 6 ] 0 7 itSWM, h 9 v * y /f"-** 5 

««X5-3W64L*V^ S ®mm& 5 9 
07<y) (A) iZTfiZtitzkolz. m^y-Mfby-v 
*y?xy -j£#£t2 kA,£*t V MgWffla S *i 

*. ztiizMi. n^yxtmmwicomm^m 

»x9-**«4^**&. «HE»l3MI5 9*»fe(4, 07 
CO ( B ) fc^SftfcJ; 3 (c, h 9 >y^y^-#*« 

ix^&tzto. vy^yy^y -m\m t ^ t-^ 

TV^-f. ffi^X7-^O^Sr-&tfft^* 5 tii^$ai». 
[0037]-^, ffl^O^IB^S^SISgT'ti. fEfl/ 
H««C h 9 -y ^ y^i7--#* J H6^«t»^ 

f ^SIMS 5 0 COWL® 5 9 *>^ffl#fx9-ft^* 5 tti^ 

Ztibcox\ i<ojnJW95 9oaj^fi-9*W»uvxt 
t>*>^/U 05cox5-ft#^tu^a(i, ifiwcet-c 

[ 0 0 3 8 ] H5fc*3*ifcJ: o =5rx9-ft"f ^tU^S 

*»t«t^EI»»5 0*>feffl*$ft4«-^>xy<o- 
rX{imBHIBi55 0*»^ttj^$iiS(i-tw4"C>fflc^ 

ar. MB^?aiii7 o t ix*yKu-T®ft%zmt 

*«^. WSExy^o-TtjlsaSTti, miBSPS:S5 5 9 
*»6SMj3:fv&H6*> (B) X«407O (B) tC^^^i 

«T**««x9-fl|*W«aS#l*. L^* s oT. flu 
ia*H»7 0«>4>«, ffi^x9-<0^**fc«toT. 

070 (a) , <B) fcTpzntzXoZimtfizjjztL 

[0039] flul£«!tB?§7 0 k LTfl^+'t»««ttB8«: 

^jR»<o+'t'ffl[*«iiiiura}*i-«. ;<ok*, fltrieh 
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mzm-z'bh. ®9*®mtx.i£. ^mommm 

BBlzXmm 1 5 0 liftffl Jt«S§ 1 5 9 £jyiL 
2<D#mjfi-5ra2, c 2comm^ ( a 2 + c 2 ) b. m 

umnmumzm. uz mi%mm b 2 . d 2 

ftffi^b2, d2co?Dfi^ (b2 + d2 ) iOffifflSrJt 
«tl>. 1B»U:J:3t;:, ^*fi^a2 s c2c0<4ffll± 
#*t&HJfi^b 2 . d 2c0ffiffiJ: 0 *,avv&\ 
l\ fi!ltil?a2li, ^tHffi-^b2iO{i^ 

ififlw- c 2 man uzmwtz&ti . 

[004 0] Lat*«oT. a«Lfcfflffl»tt*rf4H 

*>fcJ:3*x5-flJ#£fca}T$S. i<0t*, ff*L 
<liu COH5fe^«tJ:SllIKg|51 5 0(4. x?-ft^ 

(a2 + c 2Xl4b2 + d2 ) *m&4V ( k ) T1S 
«S*T{affllfc«»l 5 9KA**«i.^ VIBE»1 
5 5fc3fcfcJWW-*. £cDfc£, fjiay-fy (k) 
tt, 0WKO-£L^SaTj)S. 

[ 0 0 4 1] 139 fc«&LTi»Lfcx5Ht*l*Hi8 

LfcS#SWfc>tftaj»t 2 
HkOffi*£il3Ktt1-4t>*><D, 3t«iaj»3 0t:3KtS*l 

^/X(ib7>ydfy/x5-m^S:^ajt'§l». NEB 
Sggffl 5 0(2, 01 OizijklitdzXo^ 
#l"JfctaLfcrtM»fcfR«A 2 . C 2 cotiJ^JSi: *M 

ZbhX'ZZ. 

[0042] <I<9*§£. ffiartffl!JS3^tSA 2 . C 2£> 

ftam-ta 2 . c 2nm j %mi&m& 1 5 1 
i%tft>mwmmztL. 94 >m&% 1 sscAflsn 

»£B2, D2<0*KiHI#b2, d2«*HI^i:S^ 

<r> 0 h v W-o * B#|BB1® $ -tirT x y -im £ 
<0rt«g*««O«ias<i-tS:*rf 4 - 1 tcj; 

mmzz. Dmmmmm^mzft£.i-z,mim 

*7-t-y Mciot. mhvvx {Wfrtr? ) <vi/yh 



[0043] ^$r;b*>. *SMHfc:JL$Bl 0<»&gpi 

fctf -y MliHWWcff itWCJ: hmMSWMi 
t-5.*&T*J>oTt, *7*>y h*^iHKffi«Six^x 

[0044 ] i^-c, Mietusggp 1 5 0(i, HI lCjj* 
Sa/cidCs -fir(cffiBLfcrt«S*8lWC2, D2 
OtfttfMI#c2. d2 2r#^B#^Sg$^|,J;o^o 
fc«ffi»15 1a. 1 5 1b*a(fUTt I t<- i<0* 

att, ie#M<*oh--y mzngziuzxhrnmatf* 

y^-^tmm-hmzm^y-m^ta^t. m 
®xy-wmii%^b hyv*yrxy-m^m&m 
tixmx-ibh. ttz. mszmkLxwmtfzZio 

[004 53 05, H8^rV^LHl 1 5r#fiB LT^/o 
7fe* { S*§ni»rt(IiJS3t^A2, B2. C2, D2c^) 

mttmnmsMmwmm^yxizMthm 

-e^fifflJt!Kft^*^»CLTX7-fI^*^tii-tl»fc 

xt r a x ? b vffirmw* yy* -t/zoa&bft 
ixtzmtx'&^x t •?■ com*, y -ti^tf&mz%® i 

1 0 0 4 6 ] H 1 2fi, #&BJ|<7)3 /5>(Cffi<7)HS©eS[fc 

J: i»^isi*w^JStsfflx7-fi^ai^a^«B&H-C' , s> 
ox. m5&$mixi$iwit:*m<7)--mmmz£ 
i^y-m^mtn^sbm^mm^i. znm®® 

2 5 0fc*MBg#8lttA 1,B1,CKD1 0«*ft 
fai, bi, el, dl-*«A*«*i*J:?fcft-»fcjfl; 
tHv^"J)|, 0 -f=5:^*>. mififflit!Kf55 ltlitBl 
fftffigLitJ'HilSTt^A KB1 (O^lUfl^a 1 . 
b l^A^$n-Cffiffl*«ifc«$tl. ^2fifflJtR^5 3 
Ctt»2ffttfflUfciWK3tffl*Cl, Dlco^tiJft 
^cl . d 1 *<A^S*iTti«*«lfc«Sft*. 
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[0047] L-tA>'ot. HU leiUff&SP 2 5 Ofr'&tt, 0 

5 ^mixmrn LfcJ:3K, y-y y?+r-xifi® 

fW6HfcffiHx5-fi^#H}:fc3*i6. ^LT. file 
0SS3B2 5O**, 08Sr«BLTKWLfcJ:d*x>"C 
o-TXtift-f 4"l>ffi®tti§ 7 0&fc'£ S fetr^flltii 

-ra^fcttarcss. friEiuKSi52 5 owai^ft 

[0 0 48] HI 3*HL01 5t±, ^HIIS3tfS«A 
1, Bl. CI, D KOt^iajfl-f 5rfflV>l>*^ H ^$^ 

TS>&. 01 3&^L01 5c7)X5-<i^ttilia«. 
*C0EIB« 3 5 0 (cftHSXfflRA 1. Bl, CI, D 
lWRHJfll^al. bl, cl, d l#7Jl$;MI><fc? 
(cSrofcjftSIUV^Ttt. 09£v>L01 l*)x?-«* 
«iaSS»f:*««(c|B|««r«jfi*^rf*. 01 3$rV*L 
Hl5^)X5-«#«iaaiWis hyv*y7V-*tf 

mm-immmmxy-mmaiTZ. *<?>mm 

3 5 0(CH8<0xy^o-7"Xttfl|-f >t"t4WJai»7 0 

Stcfffe-f fc**>0B»3 5 0*»<!>«»x?-flr*£tft 

[0049] 05, 09&^L01 5*&miXm.WL 
tz*miz£ 63taE»H^»»fflx9-fi^«ltiJi5»&» 
£>ti , h 5 * y ^-f -tfOijtf^S. WWMKft k *f 
ftl/yXfctf)iawffi««*««x5-i:BWIUT, b5 
**y^x?H4tf/Xtt«»x9-jS#«:*trx9- 

m&<r>oh>)?ti:< k ivv?ft>&>-oS:fBvvCttftx5 
-8tiBffllIIR*&tf b 5 -y * y^x5-«ttiffl[l]SSg|5$: 
^TTHlJfrWtf/. ffl«x5-«#a^h5'y^y/x 
5H!*£R«*.fctftaiT**. 05, 09&^L 
01 5<O0»«^aiA4|fc:BI8O«iaj»7O*«fe^ 

x?-«9*i*tirc**. 

[ 0 0 5 0 ] 0 1 6&1/0 1 7 *«fff ft(f , 
3feK«W)iatJB«t:J:*x5Hi#«aat!Bi. rtW 
5#«*A 1 , A 2 , B 1 , B 2&WbilBbftS«C 

1, C2, Dl, D20&(l}(l4al. a 2, bl, b 

2, cl, c2. dl, d2£Vv??ii$vvc|§M9fi ; 

(can t fcS3tfflifla«ffiffl £ Jt« Lfc 4 m^mim 

1. 

1 0 0 5 1 ] mm. 0 1 6 stswiif, firtsms&as 

4 5 o(i, iwigjefwsA 1 , b 1 , c 1 , d 1 <o«as 

flrt- a 1 , b 1 , c 1 , d 1 *>A>x5Hi-fS l 
S£51HIE&a!#2 5 0k, F*3«g3te««A2. B2, C 
2, D2(7)^tiifi^a2. b2, c2, d2Kx5- 
m#S2**»6»2HI»«#5 0i:. ftJlEx 



5 1 fcX5-ft-f S 2 k £-&g-f.g>Jn«2s4 5 5 k 
frffil££WLT, h7«y#^X5-f|-tSr«iaj'tl>. 

|triaiHS§gi54 5 Oli, HMx^-fl^&fcW 

let:. fnejD»^4 5 5izKixmM% m^tr ) * 

[00 52] £Ok£/«Eig»a54 5 0tt. 01 7fc 

iS^iec. fflBx^-fi^-s l kx5-ft^s 2 
fc*aH^MMW4 5 3£3fcfcJMW*itf, hyy 

*y?x.y-mmx-%<. mx.y-m^mta 

B5l£x5-ft^S l(i, 01 2<9X5-1i#& 
SS1|e!»»#2 5 0«, 01 2T'<9j:3fc. 

s. Buf£x5-ffi#s2{i, H5«x5-«^*aaai 

5 0 Ji0 5 TO ± o (c , 9 ^T/HfrfotCi&oTfifc 

T\ mteiSS&gP^-5 0 , 2 5 O(i05&t^0 1 2^-e^ 

[0053] £<0k # , ilS^JSA 1 , B i , c i , 
D 1 <0ttaj«^*fflV^X9-«# S 1 &tf rtfflBKtlH 
$A2, B2, C2, D2<9«ttii«*£fflV*fcx?-fi 
•f S2(i5VHcB&R*fco®ttS-^L-C, *c7)xy/<.n- 
7°{4ffi, t^*>, l«^X7-fl-f«^ffiffl* J B&18 
0- tHmMz~ftiX^&. %>%bL. x5-«fSl 
MfXy-ii^S 2 izSttitz h y y * y fx.? -Oft 
*«*»H-«)fflfflt*t*. L^ot. fJlBx^- 
ft-^-Sl, S2*H0»»4 5 5tCA*S-rc^»'r* 

k , fjisx^-m^-s i , s 2iz$ttitzm&tfm^z 
mx'himx.y-m^!8.Mttwzm£zti. hy 

i/c, H>FIEX7-«^S 1 , S 2 SrH»t§4 5 3fcA* 
$-ii-C^»1-2»k, H5>y*y^x9-(S^ft4Hi5V^ 

fc^aa$nTffi*sn. fjiex^-fi-f-s 1 , S2tc* 

[0054] Lfc #-5 X , flD3t254 5 5 -CttfbfcSfifc 
^-TI»h5'y^y^X7-'ft^* i ^ai$il, H»§I4 5 
3-CI4«bWS6*W1-6ffi«x5-1i-WRaiSii60 
, f, ic^i«B)B[KJ:Sx5-m^ljiajSIB*fflv>fL 

(f , j: o infuse h 5 -y *yyxy-mm/x\m 
ax5-m-#£«ta}-rs,rka t TS6. »*u< 

t±, icoH»©tJ:SX7-fi^aiSBI±, 
ttib« 3 0 <0(*lllR^Hig)K<S«^SiJit*fc X hm 
I2X5-^S 1 tx.y-m^ S 2 k WffifiUfcWE-r 

6 J: at. B5iex5-fl-§-SlfcX7-ft^S2^3*> 
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')?%< t^iti^Hcoy^ y ( k ) swart*. 71 
ywm.$sA 5 1 £ § fecwtti . 

[0055] fl*tf , sifter y|fflSfs4 5 1 14, 15 
-ft-^S 2#aWj3fi&SlJHS5 9<OiWj«fcJUII3*i 

TBuiex7-ft#s 2 fcwjgy-r y ( k i ) thus* 

4 5 5T14ffiftX7-ft^»0^lC|^*§^ h5 
•y*y^x5HI-§#SlSlJS*l. H»^4 5 3-m b 5 

WKJ:&x5-m#«aJilB{i. y-f XM8E84 5 1 £ 
[ 0 0 5 6 3 1515018^4 5 0U4fflk0fiHBJtK 

3SfcJMIt*ftt> l )C« 01 Siz^ixfzXoiz, n- 

^4 5 7 , 4 5 9 zfkmti mm-hh o a* . misfi 

fflJt!&2§4 5 7(4, W, 1 fffcfflSLfcWIIfttfrtWISJfc 
1 , A 2<0«iajfi^a 1 , a 2<0Wfi^fciH!ia 
tfrtffl53tefR«B l . b 2<n®&m^b 1 , b 2<9»« 

«2s4 5 9(4, 352fffcfiBLfc>HBiatX|*HIIIS3t«W 
C 1 , C 2«^J±ifI^c 1 , c 2<tfBfli#fc*MiRtfrt 
11S3K««D1. D2»ttaHi#dl. d2^Wm^t 

ffi$A2, B2, C2, D2?)t&Wt-f a2. b2, c 
2, d25:0r^My(k) TH^tfT, iOMBBS 
*l^W«*«JM«*fWA 1, Bl, CI, D1W 

mtam^bm^tixmim^4 5 7 , 459ca^s 
ft i> J: d let s y-f y fusts 4 5 3 & s t> twit*. 

MM** 01 7fcHaWMMte1W-*J:3lc* 
^SE^(4t)*>^^'J>&. 
[00 573 11 9&IAL02 1 MtfUf, #3691 
co$^>Wto»|^(ci:l>X7-ffi^ttJ^B(4, 1*1 
(IMW«7flI$A 1 . A2, Bl. B2, CI, C 
2, Dl, D2c7)$aj* 5 !'a 1 , a2, bl. b2, c 
1, c2, dl, d2£lrvt;h.t>flivvc s *0*tft«ar 

ffiKcfia ttisxmmtmntp <^x y -m^mtat 
i£oiz%iti®m55oxmoozmm&. m 

fflm®5 5 0(4. MUX. HI 9lz*Ztifz£ d 
*HBI£tt«$A 1 , B 1 , C 1 , D 1 omUUi^a 1 , 

bi, ci, di*>fex5-<i#sr*«ftsatiia 

g&SB#3 5 0i:, rt«S*ffl«A2, B2, C2, D2 
Wftitifif a2, b2. c2. d2Hx?-OTS 



2 ' £:£y>6g52 [HS&glStf 1 5 0 1 , lifSx5-<l^S 
X*<ch. 

[00 58 3 B?fex5-^#S1'(4. I14WX7- 
T. BiFfamilHllf§^3 5 0(4iai4T'c7)4o(C, -U 

connwfmz&sitzmmtmm 1 , c 1 <o&aj 
«•* a i , c i mm^m&yi x k > 

LfcWI53KS«B 1 , D 1 *>«aHI#b 1 , d 1 ofn 
<i#t<0ffiffl*JtlW-4»JR*W^-6. ^iex7-ft# 
S2'(4, 01OOX5HI^«a}8H*>£atfJ$ft.& 
OTtPHIWtWCfcoT, Htftem 2 EJffSgil^- 1 5 0(4 
0 l ot'(04 ? (c, -^ro*fftlii*-|S)(c{ia LfcrtWS 

Ttffl^A 2 , C 2 <7)®iHm a 2 . c 2 <0«<i# *Bf^ 

y>f y ( k > x-nm^tzmz. zvmmtmxn 
mmmz&&itzftm?mmB 2 , d 2^mmm 

[00 59 3 BulEIUSSgB^l 5 0. 3 5 0(4111 0St/ 

@i A^ixbwmm^-M-thtdh. m-(om?M 
^ni. ttiiz-o^xommmwitmth. 
x\ msmtm^i 50, 350(4. m9&vmi3co 

%ltm®A 1 . B 1 . C 1 . D 1 cO&ftfi^SrfflV^x 
5Ht^Sl Wrt«3fcfS$A2, B 2, C 2 , D 
2co^ttifl-f-^fflV^X7-fl-tS 2 ' <Dffifflfttt(4i! 

62K/H1 7*#RgLT»BBLfcx5Hi# 
S 1 St/X S 2 1 ISI-T* l> . 

[00603 -et-c, firiex5-fmsi'&tfx5- 
x^-ft^ ^^tti-r s w. 3 nnsa^ottjaRtxcin^fe 

y^x5-m#^«!aStSJS«(4, 01 6&tf01 7£ 

$mixmwit:cobmx'$>i . uz^x. 019 
iZTfiZtittmiizz ixy -m^mmm&nx. y -m 
^taim^^xmm^mmamti . 

[006 1 3 I^t. HtflElHlSSaP 5 5 0(4. #(3. 02 
0fcj*3*ifcJ: 3 (c. m»53l£ffl«A 1 , c l . B l . 

D 1 tf)filiiJfi^a 1 . c 1 . b 1 . d 1 Oftft^ ( a 1 

+ c i ) ( b i + d i ) t ; rtMSatswA 2 . c 2 . 

B2. D2c7)^tiifl^-a2. c2. b2. d 2<9ftfl^- 
(a2 + c2) (b2 + d2) fc^{iffiS:#^J:b«1-|» 
— *f<OCtfflJt«» 1 5 9&V. icoffifflltKfSl 5 9fr 

JtlWi-f^tttB-r&OT, +4Hzm&<7)hyv*y?' 
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&4 5 5KfUT£i!jg§(019<D4 5 3) iZmtl 

if, ®®x7-m^m&tz>zttfx'$&. 0 

1 9 TV) J: ? WjD3tf|4 5 5£tfHtS^4 5 3 ££KJ1 
*klz&ftt&Zt{>X-Z$>. 

[ o o 6 2 ] 02 1 &&mt nix. mamm o o 

Ji, m2ff(CfiaL^rtPJSt/^ilS^ffl«C2, D 
2, CI, D icOtktHiE^c 2 , d2, cl, d 1 £W 
S£-tTiIgft^c2 2, d2 2, ell, dl lfcffi 
*-t«jffiBS6 0 1 , St>"ffl««^c 11, c 2 2 

ft-Sfal, &2<D%im/m2%m^ (al + c 1 1) 
( a 2 + c 2 2 ) fc*£*LfcfI#£J5f5g*M V ( k 

i ) ^pss§6 o 5 1 , friessm^d 

li. d 2 2 1 ^mnmrnzosbtz^mm 
1, B2wttajm-fbK b 2 com 3&tx^4 

(bl+dll).(b2 + d22) fc££3TUdi^-fc 

[00 6 3] L<tt. frfaiUS8S6 0 0{i. 

MEIf52Wi- (a2 + c22) JK^y (k2) 
■It\ HylBIUSSgg 6 0 Oti. mSX4m{& ( b 2 + d 

2 2 ) yvmmzitiyj ymm* 

0 9 <oaj^«mi .wn&ititi K&mnmmmm' 
y-m^mtat^ztm^^ 02 2«. 

(ISftSSi A 1 , A 2 , Bl. B 2 , Cl, C2, D 

1, D2?)$tijfl-f a 1, a2, bl, b2, cl, c 

2. dl, d2^V^-mt,ffl^tS*f|-t€-«!aj-f2.lHl 
»a56 2 0Sr^f^S. 

[0064] Tt!fIS0S&aS6 2 OJi, »2fffcfflBLfcrt 

vmvwHSffimc 2 , d 2 , c i , d i wmajfi-t 

c2, d2, cl, d l^Sg^-frTSMft-tc 2 2, 
d 2 2 , c 1 1 , d 1 1 Z&JrtZ>Wm%*6 2 1 1 , flf 

ies®ft-^c 1 1 , d i ifcf«*wii*rtfc(aaitfc 

*BK#»ttA 1 , B 1 O^ajft^a 1 , b 1 
SLfc*HI-t (al + cll) (bl + dll) £J9fr5i£ 
^V(kl) (k2) T*MH$-t2:SgSl&tfSfS2y>f 
>K®#§6 2 3, 625k. meSK 1 &tf»2*4 
SH6 2 3, 6 2 5T*«*tflfc«*J:»»)<0fl»i:£ 
Vvmi^L-CB£«*fcffla't*lra*»6 2 7 t 

$AX'%h, z(7)t$, mi<te. mzyjy (k 

1 ) ( k 2 ) o^fHi-srca*. uaufcj: at,* 



m&fBft mint ^ z t h . 

[0 06 5] 02 3&^L02 7, 03 O&V">L03 2 
(±&*04 (b) fcij*S*ifcJ:3fc, dMSEWrC*^ 

ajSfflfcSLfcicOT&oT:. h^-y^y^x^-fi^- 
ftt^/Xliffl«x5-<i#36«ttajSii*. 02 
3=5r^L02 7, 03O*V*L03 2tf^«S£«» 

/xttffifsx^-^^ftaj-c* zmwrnmnmrnm 

[ 0 0 6 6 ] 02 3 ^#SattLtf . *^tl^X5- 

m^ttajsam, f < (04 ( t> > 1 o > 
fBaaaiE*TR!it/Ei»fsnfc3t*5&t'rs**ai»i o 
o oavwiEjKttajs 1 o o o aw ltx 

y-m^mm-t&m&i o 5 ozmm-tz. zz 

X\ MffitiLft® 1 0 0 0li, IBH^<*-C'Rlt$ixTA 

t'mint&Mzmzti&. ttKmm» i o o oii 

A2', B2', C2', D2't^CO^ffl9fc#^iaaL^ 
4«<0*HB5C3t««A 1 1 , Bl', Cl', Dl 'frt>% 

[ o o 6 7 ] £<ok # , mim%%<mA 2 • , b 

2', C2', D2'(i, ^yHfy^A-^rrtUCdaW* 

(±. frlfil*lffl)S7^I«jA2', B2\ C2', D2'(i, 
IE««*t , Rit/IiISfSflS«**04 (b) t^Sftfc 
J; ate. ^y-ifyw^*rt, -r=5r^*>, t-yb^rmtc 
*BoT0&&tf±l»:Eflf3fck LTHltlf$fLl.t#, ± 

t>%*^ tmmwx'm/mm 

$til> ± 1 <JtHWf3t<O-a36«0»:iili»f3ei: R^rraKr 0 

£ a flBtf* mmftmm.® A 2 ' , B 

2', C2', D 2 ' (± 0 JttMf ± 1 JXEWfJt^Hl* 

%*)&om®i:%%-t&£?izmt>ti&. mmm 
%mm2\ B2', C2', d 2- wm&m^t 
m±M®A r,Bi',cr,Di ' annum t 

li. 05<O3t&ajf§3Ot|I]8Hc, *«ffiH*fSV^H 

[0068] Lfc*»-» x . friems&gR 1 o 5 on, 05 
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comm 5 o t Piatc. mR^mmmcommm 
o 5 oti, n-<?>mzm.Ltz%imm<mm&« 

-fh. Z<r>fzMZ, ftrlBElS&gPl 0 5 Ofi. 02 3(Ct* 

ztiKXoiz. x^fihm^m^^zimth 

-ttn&tt&MB 1 0 5 1, 1 0 5 3 b , .!<?>-*f<7)<i 
ffiJt«tf§ 1 0 5 1, 1 0 5 3 A>^{ifSifc«Eftf 
Wits 1 0 5 9 fc . 

[0069] Mieiiffliti!^ 1051 fcu» i mzans. 
iw\-W6%tKM®A i \ b i ' <Dmmm^a 1 ' . b r 

SitTtfcH#it«3*U fiffiJtKS 1 0 5 3 Ui 

cl\ d l'tfA* Silt ffiffitfitRS ti&. Ltztfi 
t. MieanJtSs l 0 5 9*^*^Sii^x7-fi#(i. 
Bute-w^ffifflJtKsi io5i, 105 3*»<5#>?a}^ 

«±C<Sai Lfc*MII*fcfS« A 1' , B T OttiiJfl-f a 

i • , b r nottfittftMre- 1 5iwmwic r , d 

1 'tfXfctbft^c l ' , d 1 'Hk^fflJt«»9*«Ufc 
[ 0 0 7 0 ] Z<r>£ oK, R-^fCffiJILfcSiKfRi 
*a»fcx9HW£«t{frttltf. 02&ttfIl3(C:^£*l 

fcj: 3 %nimi5fammzfozxMzmzm*\t 
m-zmkwMzitKx. i^ciiififfl^k* 5 

3S1 0 5 0(4. 02 4(^£*U:J:oK. ttNXKfM 
Al\ Bl', Cl \ Dl'O^ajfi-f al\ bl\ 
cl\ dl'tfUT. *<?)\*im%im®A2\ B 
2', C2'. D2'cO^UJft^a2', b2', c2'. d 
2 ' £JflWCX5HI# S-ttJiJtl. <k 3 tSttfefl*i 

[00 7 1 3 ftffiJt&is 1151 fcttSI2fr 

(CftB LfcrtfflK*fB«A 2 ' , B 2 ' c0$jijflf a 
2', b2 , j&«A*SnT*0<afflJtlSHS#* t aj*«<t 
l>. ffifflJHBSSl 1 5 3fcli*3fffcffiBLfcrt«58e 
««C2\ D2'<0fctiJ<If c2'. d2'*9J]$:ftT 

ta&mimm^tfiittzixi. ztx. Dunmi 1 5 

9(4. Btrfefifflitl!^t^S:-&«Utx5-ft^$rtB^lt- 

* . * ammmamb ix . buIeiusIpK i o 5 o u , 

H2 5 iZTjkZtit: kHz, fiM&xmN3tXtKWA 
1', A2', Bl', B2', CI', C2', Dl', D 
2'<0$iijft-5§ l al'. a2', bl'. b2', cl\ c 
2', dl', <J2'*0-«Xt,ffl^TX9-«-9Sr««lJ 



tlXolz. H2 3ftt^2 4fcaS(c«*£;H£fcJ: 

^«3eeflwiAi\ b 

1'. Cl'. Dl'^tiSfi-tal'. bl', c 1\ d 

I'frcmnztitz^y-m^sr (023) bnm% 

3tfR«A2\ B2', C2', D2'<7)$tfififa2'. 
b2'. c2', d2'A^SI?^X7-fflfS2" 
(02 4) £«Jfcrx 7 M 0 6 0T'£gX(4il»LT 

[0072] £ , frie?n©j-x.y M 0 6 0(4. 
flaSttsl 0 5 9, 1 1 59^aj*snsx5Hi^o 

0 *> v vffta*— 3<ox 5Hi-f s 2 " £ J9rjgy>r y 

(k) TtBSS-tJrfcftfc, «fiS*ifcx5HI^ (k* 
S2") fc«9<0X5HI#Sl"fc££»XU3a»LT 
ftKWfcx^Hi^fc tUfltS i 0 izmfSX'Z i. ZZ 

x\ fflsfim&i 0 6 o(i. x.y-ms 1 ". s 2"« 

fE«*xx 7M 06 0IJ, 01 6<7)>M yiasti4 5 

ist«s2s4 5 5T*sj£'e#i>. mssm. 

1-7M06 0KI1 h5y^y/X7-fl#* { tB 
^3*1*. 5 fete. fTlB«»xx.yM 06 0(4, 01 

7co^-v ypis^4 5 1 , tm»4 5 5&#«»»4 5 

3-CHMi?* 4. ttK**xX'>' M 0 6 0 

T<4. h7-y^y^X7-ft#&W^X5-fl^5r|5l 

[0073] £ JtflHiDUfflBBJS t LT . imaislKMK 1 0 
5 0(4. H2 6K*SfifcJ:3K, #rt«S3tfflJ*A 
2', B2', C2', D2'C0^fflfi-^a2', b2', c 
2 ' , d 2 ' fcBrfc^M k ) ■Cfl«B<»*fc«^K«K 

•riJWBKeflWA 1 \ Br. cr, Dr<o«ttwi 

fal', bl'. cl', d Vi^S-Ltz^m^y'J 

Ttvnmz® -> tz%ytmm i )tzs.wztiffl zimi. * 
misfit, zthx-zz. -t%b*> . wKStftoMzat 

<mh\\ A2"cottaJii#al\ a2'(4^1«»^ 
116 1 iZAUZtl. Z(T>m 1 8t£#» 116 1 (4l*lilS 

*a«A 2 ■co«ani#a 2 • ziwfcyj >(k) x-mm 
z&tzmz, ztimm%%mAi'm&ma.i' 

bizmi. Lt^t, -f-waj*fi#(4(ar + k* 
a2') fc*4. 

[00 74]»»)OS3t««Bl\ B2'. Cl', C 
2', Dl'. D2'<^ffifi^t>S&2arv>U64iRS» 

1 1 62^^L1 1 6 4(c#^A^)§iiT|5l«(c«»$ 
il. frf£m2^V^Lm4j«»Hl 1 6 2£^L1 164 
(4#^. -e<0^K(i^ (b l' + k*b2") (el' + k 
*c2") (dl' + k*d2') fcffl^-f*. 

^ X y i/-v;^|(0<o-*OFI-«Lht:ttl UfcSKttlH 

«(ai\a2") (Br. B2') x-^mia^tim 
imm2-m%i 1 6 1 . 1 1 6 2x-mnztitzm 
\tx i ciffljt«si ii65 x-tcommmzimzti 
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UzgXM® (C 1\ C2') (Dl'. D2')t*« 
&ai£*lBfl3.ai/J?S4«3r£il 1 6 3&tf 1 1 64T?« 
«3itfcm^iS2fflfflJfc*KBl 1 6 7?*Offiffl#£ 

[007 5] fLT, filB^l&V®2fi[fflit«^l 1 
6 501 1 6 7*»fea*3*l4ffiffllfclMl^l*JHS 

1 1 6 9 ilT, -eoflOlKH 1 6 9#>£>(4x5 

[0 0 7 6] 02 7, 03O3r^L03 2<9II]S&gn 2 

5 ote~*nmmmz&witzm%mm<D®ii!, 
mmmizyj yx-m^it. mmnmmz^ 
^mmmmm^comm^ t mmm § mm t <n 

02 7 £#nt ft(f, ®8&sp 1250a, *2 
r. di'««ft-f (br + di-) im^y^y 

( k ) TitNBStfSJIMiS 1 2 6 0 t , fR 1 *fftH;ff[6j 
tfflBLfcJW853tti«A r. CI •<7)®ftm j 5a 
1\ cl'Wftfiv (al' + c D hfr£«tB»12 

6 O^tB^fi-tt^ffl^StHcJtiRUTx^-fi-^^ 
*ai*SWHR*§125 1i:fc£X/Cfr*. £<0t 

§ , fTie^M y ( k ) (4-£ Uc$fMre£>& , 
[00 77] £<0J:$fcx?Ht#lftaiSW4. 02& 

OS. fc-r^tf, *?&0JHc4l>MeftfflJt$S$ll 2 5 1 
*»feHJ^S*i*h9v#y/x5Hl^ (TES) 
U:02 8 i03(c^$*t£4 d*rtie*<0JSr«(Cj: 
iUSft*h9«y^>'^X9-«^ (TES') fciftW: 
H2 9tfW57£5HfcJt*ei/CA*fc&, O&dlifofc 

cr)frtf%%.zi\z>m®t , ± i ?>:iHWf*avo aigjf* 
57^ y /x 5 -«Wf^tJt*TflMhM -t* 

[0078] 0270»&gi51 250(4, l*HIJ 

3#«*A2\ B2\ C2\ D2'<0ttaMi#*»feX 
9Hl^«lffl-f4J:^t«8fC*4. 03O£#E«- 
fttf, SSSSCl 2 5 0(4, rt«X(4W»5et1B«««Kil 
ft^^$rfflv^x5-ft^$r^aj-ri»ft^ , )(c, ASH 
SWHIS3tf«A2\ B2', C2\ D2', A 
1", Bl', Cl', Dl , <0«tffi«^a2\ b2', c 



2', d2', al\ bl', cl', d 1 'Z^itltm 
[0 07 9 3 -f fHBHIR9Sl 2 5 0(4, 3S2*t 

ftmmzi±Lmit:>>\-m%m.®B 1 • , d i -to^aifi 

fbl\ d 1 '<0SHl^a^OrtliS*IS«B 2 ' , 
D2 , 0>8HiMif b2\ d 2 , <tffWI^£**JJrj£*'4 
>-(k) (kl) T-tii|B$^4miStf^2iii|iSS12 
60aifl265k s »l »ft«*|6|tffiB LfcfMHS 
*^«A 1 ' , C 1 'cOt&ftfl^a 1 ' , cl' <tfRHI#fc 

fries i ties 1 2 6 ocoftjimmmmKwzit 
®ixm%%m®Ai\ Br, cr, di>^ 
mitm^immttmiimm^i 2 5 1 1, m 

I MAtK&AlcffiS LfcrtWKWWA 2 ' , C 2 ' <rM 
Jtifi^a2\ c2'WWf|^t1ij^2ti1iSl 265 

2', B2\ c2', D 2 >fcOffiffiit*MS**tfttM- 
**2ffifflJttHtl2 5 5i:, WK»ia^llS2fflfflJt 
8SS1 2 5 0, 1 25 5<0ffifflfc«fi*££*tTX? 

-fli^*aj^-r* jdws 1 2 7 o t . 

[0 080 3 — 02 7<0[I]£&m 2 5 0(4, 03 1 
fflJKJflKWC r , D l ' <oaj:&«fcS®» l 2 4 0 £ $ 

<■> caw* sifcfc-csi.i ftigftiBBfts 

«C1\ Dl'cottffim^c 1', dl'ttffiiffilSSSl 

i rtsaasfu -^raa®$^ft-^c 1 r, d 

I I • tm i t? tea L^Keeaw a r , b r <o 

tMJ«*al\ bl't^I$^t,i2 7WJ: 
0 (C luIEffifflib^ 12 5 1 A^HMft 1 2 6 0 

[ 0 0 8 1 3 fli-GU: J: 5 te-flfctfiatUfcWIISBIfiil 

«ci\ Di'^aifi^c r, di'^rajiss^ 
4 Wfti*#facoftm#H(c?&±ts<iffiig*:^ -y h 
T, j-osiisox^-ft^^^iti^t^i.. -r^*j 

kzmHz^wsixxy-m^mtni-h^. m^it 

50(4, m~mftm±tz&wuz%mmn®m^ 
iwznm. itzmzztih<r>m<ommmm-m(o 

-m^zmin-rz<7)x\ z?>td%zv mz(v%<tiz 
# 3 mmx-tzx &®.mit<7)ffl®w*mizi!zmztix 
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[00821 032 ztmna* mim& 1250 
a. -ff. mm. m4ftizimi,tci>\-w%m®c 
1 \ d 1 •Rvtn&fimm&c 2 \ d 2 '^ftta 

fl»c 1\ dl\ c2\ d2'£l$|i]ag$-<t. CIO 
WHSBUiil^c 11 \ dl 1\ c2 2\ d22 , tf 
^#jW«*lftlCffiILfc5KtfflWA 1 \ B 1 \ A 
2\ B2'OtttUfi#a 1 \ bl\ a2\ b2'£3i 

9-«^*tttBt* J: 3 (cRttfcfciift Z b tf*sm?t> 
ft. -r=5:*>*>, ^v^ys^^tofcElSfiTi^ftS 
#fB«Cl\ C2\ Dl\ D2'0$ttifl^c 1\ 
c2\ dl\ d2 , (ig®^12 4.0Sr^L^* { 4) 
^raaSft^-c 11', c 2 2 \ d 11 \ d 2 2 ' fc3E 
8i3Jxft. 

[0083] B?l£^g®iS 1 2 4 0 Lfc*Mtt 
tfrt«g#fH»C 1 ' . C 2 ' <0B#iaS!ift^c 11 \ 

c 2 2 ■ k zmnmmzm Ltitmmftmgx 

«WA1\ A2'««aiilfar. a2'UJ|liaWtt 
1 2 8 0 CA^Sflft . ffrlESS 1 M*» 1 2 8 OtiflM 
»HR*A 2 \ C 2 ' tf>«tmi*a>fc0>5ftlfl«- ( a 2 ' 

+ c 2 2 • ) mmyj > ( k 1 > -cflwis*, 

JtWA 1 \ CI' C0^mft^*^O»ft^ ( a 1 ' + 
c 1 T ) t KJlBtfilft^i: ££»-f ft. ffllBiffilSS 
» 1 2 4 0 LfcfllKOftfllfttf flfB»^«D 
1\ D2'cOB#SiI®ft^d 11', d2 2'b*totfa 

mmzm Lummx/nmsti&m b i \ b 2 • o 

ttffl«#bl\ b2 , J4»2aOHI1 285fcA*$*l 
ft. BulE3S2fSSgSl 28 5J2. rtffl*3tfR«B2\ 
D2 , <O8tajffi*&»S>0>W»9' (b2' + d2 2') SrBr 
5gy4 y ( k 2 ) THISS-lt. iWR#««B l'.D 

1 '^ajfi^^^coftfi^ ( b 1 •+ d 1 1 • ) fcKfie 

[0084] meg 2 an**? 1 2S5frt>&j)Zti&m 
mmvwsa 1 2 8 9-c»jgy-f y(k) x-mmzti 

ft. WEWiaUHIl 2803i>feHJ^S*lft« 

■»a^l5KflMi» 1 2 8 9*»4>ffl*S<ift«^ ti&ffi Jt 
$81251 fcA^$ftT2vHc<iffl#ft«§*l. Kfl2 
ffiffilttHil 2 5 l*^X7-ft-f* { iti^Sixft. 
Wt»JBUc*JV^ . m L< it. WE*M y ( k ) (4- 
S£L7tffiT**9, *TfrV>. 03 2OIIIS5SP12 5OT' 

y^f y ( k 1 ) ( k 2 ) m*fttf. H3 1 a c 

fcft. H3 2^)J:3 ! fi:fll)R«:*tft[il»«l 2 5 0*»fe 
ttJ^§nftx5-ft^«i. 03 IT'Oct SBfMKftc 
Of y h83fcKJb&9fc£*ft*£-e*->Ti. frau 

fc <t 0 =5mtr B »2ivt««jS§s:ii t x mwwm 

SftT. l^yX^7h^m-rft^TS)0-Ct, *7 
•fe 7 h >fcffi;$3 fufcx ?HI** «HU"f ft Z b 

[ 0 0 8 5 3 MXlXit. 8ffl«)»6(W*Al\ A2\ 
Bl\ B2\ Cl\ C2\ Dl\ D2'*»4>0rft3t 



«iaj«i 1000 mm ltx?-** **taj-f 5x5- 

«^«lffi«lO«i<0jltBBBt:o^TR^Lfc. H3 
3£#Bff*U£, *»W)Sfefc:«^3WI»»t:J:ftx 

MEjia*ai» 1 3 0 0 w«ai«#*»fex9-«#*«iffl 

-f ft mSSgP 1 3 5 0 Sr£/tT"&ft . 
[0 0a6]1IWeS*ffiHA. B. C. Dli7y'W 

rtitcsv^tcwsaaBH < l 1 ) t&mztix&t). &tz?y 

■tfVS'-w^iMcS^dJfjaBH ( L 2 ) iSHSixTIB 

v^^KRttfeix-Cv^ft. i<0t*. #4L<tt. Kile 
ftftflWtA, B.C. D^^y-fe'yv-v^ffii^SiPi 

SEIi (Ll ) it. a2 3^rtflB?*f»SA2\ B2'. 

c 2 ■ . D2'co? y^y^/^mzm^mb i&m- 
izmf^tii. w&ii%^im4%m.®A. b. 
c. Dcom&m^a. b. c, dis^fflnffiti. n« 
mzm 5 xttH 2 3 nwssemwRnttL t mmx<& 

ft. fIL, »l*V^L»4»te««A. B. C, 

v itcffisnnmivff 3*1 & J: p (ces-t ft z t xtmm 
Tm/mziixAm-z>i/tcD-®m®z%%ixx 
5-n***m*bb* x7-ft#os^'s^tex# 

ZtiX. •m^.^y-m^^-f hZbifX^h. 

[0087] zzx-. mt<it. zcommmmizxh 
x5-«#«ffii!fflw««»jx 5 -^ajigffli?fflT'j) m 
mtHtm&Vsi 3 0(m%h'v?Tv7cr)ttWii'y 

3K<o3*>-a5S:^aji-ft<j:3tEa$*tft. mm. m 

'j -y ? 5 <n x 0 ttmmmkb m& v y xs t ora 

L. i<0#«3tet»t'tftJtdfcWaL!tJ:^«Hi«x 

9-«ffiffl*»aaii 3 0 dtfi»«urfiv\ i<o* 
^. mm&m&it. mmmmmsb (01 

«09) i:«at3tJ:d«r«ifx9-«^aiffl*ttaj» 
1 3 00SS"J»WMI"tft. tt>*^ Huiemi^V^L 
»43Kfc««A, B. C. D'*>^ftHfE*««U»13 
0 0 tC««ftf R«/[3IJf 2ixtc%co-gi<7)X.t:%% 

ixmn^m^mtat^mmmtammxy- 
mmmvmmxmt&z t «>^r»r* ft . 

[0 088 3 KTIE0S&8B1 3 5 Oli, 03 3t*$*l^ 

ffltt. -ttcb*>. mimzm.Ltc.'gmmA. bo^ 
asfi^a, b, m2'niz{mLt:%%mc. 

mc dfflvmt:&«S.^izimit:&iz. toft 

#mmzitnixxy-m^z®iiith£oizmii 

hflh Z b tfX'% ft . ZCDi§&. m& 1 3 5 OOffiBit 
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mx. y-mtk&mum 2 3 1 mmmzmmtct: 

mmmm 3 50(4. m-mzmiK 
%.%m.<r)®.&mffi<r)m tfozm umz . 

*><bx ?-fflW**MB* & J: 5 CKJtfen* £ k **T'# 
6. fiUtf, WKGMMSl 3 5 014. S52aifcffilU: 
»lfttf»4»6«WtA, DWflliBflWa. d$:A^S 
ixxf<r>&.mitm- fcttHMtflttt 1051k. 
*CfflfLfc*3ai«|!2«e««B. COfttMl^b. 
c *AaS*iT*<9ffifflfcJttfrf*ffi«Jt«» 1 0 5 3 
k . flTCBffifflJUStt 1 0 5 1. 1 0 5 SfrhXDZtlh 
fcffiitiMi**^*"*-***** 1 0 5 9k . 
[00 89 3 ZOkoiZ. 9V*>\/*r)VfiHzftLX 

®^±izmiK%m®mftmmmmtm 

uxv-9 tea l/c y x#*v ^flsns*utx 7 - 
wsr^ab-r^. - k ^-c# -s. . vy 
ftLxftxxvim>\-yv9mzmEtz>mz. s 
mmvMi 3 5 o*»'fcffla§*i*ffi*ii«ffx9Hi 
^k^6. t> m®xy-tf%£i%^£oizm 

y>?*>?Xy-im®lii8imblX®mX'ZZ>. ZZ 
X\ 03 3 &tf0 3 4 <7)®S8&5 1 3 5 0 14. Item 

tmmx-mMitemm^k'cox o 
s. 

[0090] ffiOXttftffik IT . IMgQIIH* 1350 
(4. 03 5fc*3ft£4-5(C. 
Uc§ftffl$B. D<7>fttijfi^b. d<0ftd^*J5rJe>* 

-f y ( k > -cms a*, fl6^<o*f«ta^i6itfiSL^s 
*««a, c^iijiita, c^fpffi^kfrteti^m^ 
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